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INTRODUCTION 


You are now beginning a course that will enable you to increase your earn- 
ings and develop your reputation asa specialist in your community. The prog- 
ress that you make and the speed with which youcomplete this course depends 
upon you alone. The sooner you complete your assignments and do the required 
work, the sooner you will be able to make money with your new ability. 


The course is thoroughly practical. We believe that the best way to learn 
a subject is to "learn by doing". Each lesson, therefore, is a work project. 
You are told what to do, how to do it, and when to do it. Everything is taken 
step by step to make sure you will understand it. When you have completed 
this course, you will have a working knowledge of typewriter repair. 


Please donot expect to become an expert typewriter repairman overnight! 
This course will give you the necessary training if you exercise patience and 
give it the concentration it deserves. You can apply the principles that you 
will learn to every typewriter that you encounter in the field. But experience 
comes only with constant practice and work. As you progress in this course, 
we will tell you where and how to obtain additional information. We will direct 
you to trade magazines, technical manuals and other types of literature on 
typewriters and their repair. This will appear in the "Supplementary Infor- 
mation" sections that are found after some of the lessons. 


The tools that are necessary to perform the work in this course will be 
supplied byus. These toolsare specifically designed for typewriter servicing 
and have definite and individual features to facilitate each repair operation. 
Therefore, we ask you NOT to use any of the common hand tools that you un- 
doubtedly have in your possession unless the text specifically tells you todo so. 
There are some cases in which these common hand tools can be used without 
objection. In such cases, the text will tell you what functions to perform with 
them. To save you the cost of possibly duplicating your present stock we have 
not included these hand tools in the supplies. 


PACKAGE OF SUPPLIES 


You found this lesson enclosed in a package with a number of envelopes. 
Each envelope has a number marked on it. When your lessons call for cer- 
tain supplies, you will find them in the specified envelope. For instance, if 
the instructions say, "open envelope number 5", all you do is to take envelope 
5 from the package, open it, and proceed with your lesson. 


You will find a group of envelopes addressed to the school. These areto 

s used for returning paper work and typing Specimens, as called for in the 
essons. 
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The package of supplies contains enough materials for the first few les- 
Sons. As you progress in the course, you will be sent additional supplies in 
advance of your assignments, where necessary. Our system of mailing sup- 
plies is automatic so that you will never be without material to complete your 
homework. 


TOOLS 


The tools you will need are sent as required. The tools are first grade, 
precision made. Each tool is numbered for easy identification. Some are 


yours to keep. The exceptions are tools that areof a specialized nature which 
we will send to you on a loan basis. 


THE TYPEWRITER 


The typewriter you will receive is a modern Royal KMM standard model. 
It will be shipped after you have returned Lesson 6 to this school for correc- 
tion. It will be sent in a separate carton. We will notify you the day we send 
it so that you can be on the lookout for it. 


LESSONS 


All lessons are sent in groups. We send lessons to you so that no time is 
lost waiting for something to do. 


Of course, we will not send you your next group of lessons until you have 
Successfully completed the previous ones. When we receive your homework, 


we will check it immediately. We will mail the results to you within 24 hours 
of receipt. 


The Instructions and illustrations are clear and easy to understand. We 
are sure that you will have no difficulty. However, if anything puzzles you, or 
if anything in the text seems difficult to understand, do not hesitate to write 
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us for more information. All we ask is that you confine your questions to the 
lesson that you are working on. Please do not ask general questions about 
typewriter repair problems that you have not yet had in the course. You will 
probably meet them later on in your lessons. Keep your mind clear and con- 
centrate on the work we give you. All letters to us concerning this course 
should be addressed as follows: 


Typewriter Repair School 
Little Falls, New Jersey 


Always sign your name and address. We cannot assume responsibility for 
unsigned or undelivered mail. If you change your address, notify us at once 


Each lesson contains basic principles and must be thoroughly understood 
by you before you go on to the next lesson. That is why we insist that you re- 
turn your homework tous. We must check it to be sure that you are ready for 
your next step. If, for any reason, your work does not measure up to our re- 
quirements, we will ask you to repeat your lesson. 


We will not continue to send lessons to а student who continually does un- 
satisfactory work. Typewriter servicing and repair is a highly respected trade 
and we have no intention of encouraging poorly trained persons to enter the 
business. If you cannot "make the grade" in our opinion, we will notify you 
and ask you to return your typewriter, supplies, and lessons. Of course, we 
will return the unused portion of the tuition fee. 


HOW TO STUDY 


If you are going to study at a work bench or table be sure that you have 
good light, that your work place is clean and orderly, and that you have room 
to store your supplies when you have finished working with them. 


In this course, you will waste no time. Each lesson is a set of directions 
that tells you what to do and why you do it. Ѕіпсе "опе picture is worth a thou- 
sand words", you will find that every step is clearly illustrated. 


The first thing to do is to read over the instructions in each lesson when 
it comes to you. This will give you an idea of what the lesson is about. Don't 
try to understand it in detail. Just get the general picture. 


The next step is to read the lesson slowly -- paragraph by paragraph -- 
and do exactly what it tells you to do. Now, if you want to be successful, don't 
Skip anything, and don't rush. Take it slowly and check over the directions 
several times before doing the work. 
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At the end of each lesson you will find а section entitled "Homework As- 
signment". This section tells you what we want you to send us for examina- 
tion. Do whatever is required and mail your work to us as soon as you have 
completed it. 


While waiting for а lesson to go through the mail, review the lessons you 
already have completed. This will prove more and more valuable as you go 
along. Remember -- everything you learn in this course is fundamental. You 
must know it thoroughly in order to make money in typewriter repair. 


In the first few lessons you may find information that you already know 
about typewriters. Some of it may seem very elementary. BUT DON'T LET 
IT FOOL YOU. It was placed there because we have no way of knowing whether 
or not you knew these facts. We have to be SURE, because the fine points of 
repair work depend on your knowing these basic facts about typewriters. If 
we ommitted them we would run the risk of leaving out information that would 
be vital to you later on in the course. 


The same principle also holds truc for you. Do not be a "know-it-all". 
Accept the information cheerfully and with an open mind. Remember, what 
may seem unimportant as you read the lesson may suddenly loom up later on 
in the courseas a major problem. So, pay attention to details and the simplest 
of explanations. They have their purpose and place. 


You have invested both time and money in beginning this course. You can 
get back every cent of it and much, much more if you really master the les- 
Sons. And there's no reason why you shouldn't. We're ready to help you -- 
so, let's get going! 
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LESSON 1 


HISTORY OF THE TYPEWRITER 


The dream of a machine that would automatically write a letter is an old 
one. Although printing presses had been known for hundreds of years, thc 
common man with only one piece of correspondence to do had no other method 
than to writeout his letter in longhand. This was true until just about 80 years 
ago! 


However, the story of the typewriter begins much earlier than that. Way 
back in 1714 an English engineer, Henry Mill, was the first to design a type- 
writer. But it was never produced because it was not practical. This inven- 
tion was followed by many others during the 18th century. The first American 
typewriter was invented by William Austin Burt, Mount Vernon, Michigan, 
and was patented in July 1829. The reason for the invention, oddly enough, 
was that Mr. Burt was so busy with paper work that he just had to invent a 
machine that would save time for him! It was similar to the toy machines 
that use a disc to bring each letter to the paper. 


SHOLES-GLIDDEN TYPEWRITER 


After Burt's model, many other typewriters were invented. Inventors in 
France, England, and Russia joined the parade, but all were unsuccessful. 
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One of the more practical contributions to typewriter development was 
the invention of Charles Thurber of Worcester, Mass. He devised the idea 
of using a cylinder or platen for holding the paper. As in current typewriters, 
the cylinder turned to make the lines and moved from right to left for letter 
spacing. 


It is usually conceded that Christopher Sholes of Milwaukee is the father 
of the modern typewriter. Sholes and а group of friends who spent their spare 
time inventing, finally developed a machine that was adapted froma telegraph 
key and produced the image of a letter through a piece of carbon paper. 


The first sentence ever typed on a typewriter was "C. Latham Sholes, Sept. 
1867". Sholes named his machine a "Type-Writer". 


The financial genius of the typewriting industry was James Densmore, 
Meadville, Pennsylvania. Without Densmore, the typewriter might never have 
become the modern instrument of business it is at present. He was the guar- 
dianangei, so to speak, who rescued the idea from despair and frustration un- 
til it became accepted. 


From 1867 to 1873, Densmore convinced Sholes to make experimental 
machines first. During this period they uncovered many faults. However; 
by correcting each one in turn, they finally developed a practical, almost fool- 
proof machine. During their experiments they used a standard sentence over 
and over again to test the machine. This, as historians will tell you, occurred 
during the time when General U. S. Grant ran against Horatio Seymour for the 
Presidency. Densmore and Sholes used the motto popular at the time! "Now 
is the time for all good men to come to the aid of their party." 


Eventually, the inventor, Sholes sold the rights to his machine for ap- 
proximately $6,000.00, leaving Densmore and a new partner, George Washington 
Yost, to carry on the battle. Although all the models that were made were 
Sold to such people as telegraph operators, court reporters and lawyers, the 
fledgling company found that it cost more to produce a typewriter than what 
they were getting for it! At one time, Densmore, the industry's top sales- 
man, had to subsist on apples and soda crackers! He was so reduced to pover- 
ty. 

The first bit of Iuck occurred in 1873 when Philo Remington, the manu- 
facturer of guns, decided to purchase the manufacturing rights for the Type- 
writer. Densmore and Yost, under the terms of the contract, were to be the 
selling agents. The machine was renamed the "Remington". 


The excellent facilities of the Remington Co. were brought to bear on the 
typewriter design and many improvements were made. It was a redesigned 
and modernized machine that Densmore was able to display when he opened 
his store on Hanover Street, New York, and waited for the first customerto 
walk in. The price of the machine was $125. 00. 
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Business was very slow. But, machines did, somehow, find their way 
into the market. At the same time, improvements were made. The Remington 
Co. added а shift key for lower case letters, and made many other minor im- 
provements. Unfortunately, however, the Remington Co. began to need funds. 
It then sold the typewriter business to another firm and permitted it to use the 
Remington name. 


Up to this time, typewriters produced their work "blind". When an opera- 
tor wrote а sentence it could not be seen until the cylinder was lifted up. This 
was standard practice in typewriters for many years. 


One of the greatest boosts to the sale of typewriters occurred when Mark 
Twain, the author of "Tom Sawyer", purchased а machine and produced the 
first typed manuscript ever to be submitted to а publisher. As one of the fa- 
mous men of letters of his day, his use of the typewriter did much to further 
its popularity in the country. 


One of the big problems of producing and selling typewriters was the fact 
that there were very few persons trained in the art of typewriting. Without 
trained operators, the sellers of typewriters hada very difficult road to travel. 
They had to sell not only а typewriter but also the instructions and training to 
go with it! The turning point came when the Y.W.C.A. in New York City 
started to teach young ladies to typewrite. From this beginning in 1881, the 
whole course of American business changed. Although laughed at and scorned 
by business men of the period, girls soon proved their worth and entered the 
modern field of business. This was possible because a girl who was earning 
$6.00 а week in а factory could soon earn as much as $20.00 а week in an of- 
fice! From that time on, the manufacture of typewriters was geared to the 
ever-growing demands from women for machines to enable them to earn better 
livings. 


It must be remembered that even after the Remington typewriter appeared 
other inventors kept plodding. James В. Hammond developed а machine which 
used acylinder with embossed type instead of separate type bars for each let- 
ter. When the operator struck а key, the mechanism would spin the cylinder 
around so that the correct letter would face the paper. It would then strike 
the paper and leave the impression. This machine competed quite success- 
fully against the Remington. Then came Franz Wagner with the first visible 
front-strike typewriter. This he sold to John T. Underwood, the manufacturer 
of ribbons and carbons used in the new typewriter industry. It was an instan- 
taneous success. 


In 1903 there were the four Smith brothers who decided to make а front- 
strike machine of their own. The machine was known as the L. С. Smith & 
Brothers typewriter. (L. C. were the initials of the oldest brother.) 


The name Royal was the product of Louis C. Meyers and Edward B. Hess. 
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Their product was superior to the others on the market because of its light, 
fast touch. By redesigning, they took most of the friction out of the escape- 
ment and speeded up the entire mechanism. They used а ball-bearing rail to 
support the carriage as it moved from left to right; they developed anew paper 
feed, and added a shield to keep the erasure pieces from falling down into the 
type bar nest. Thomas Fortune Ryan, a New York financier, helped the Royal 
pair along with $220,000.00. This was the beginning of the famous climb of 
the Royal Typewriter Co. to top eminence in the industry. 


The rise of the typewriter as a giant industry was not without its perils 
and competition. Ten years after the turn of the century there were approxi- 
mately 90 separate typewriter companies in the United States! Selling a type- 
writer was touch and go. All the tricks of the trade, all the petty dodges were 
used. It was indeed a "rat race". Today only a few companies remain in the 
field: Royal, Remington, Smith-Corona, Underwood, R. C. Allen (formerly 
Wood-Stock) and afew foreign manufacturers. Theonly new comer is I. B. M. , 


I.B.M. was the first and is still the leader in the electric typewriter field. When the 
other major typewriter manufacturers realized the potential of the electric typewriter in 
the business world, they followed I.B.M. Remington, Royal, Underwood-Olivetti and 
Smith-Corona as well as many others are all producing electric typewriters today. 


Electric typewriters are more in demand now than ever before. They are being used 
in large industries, medium and small business, and even in private homes. Specially 
designed electric typewriters are being tied in with key punch, computer and with auto- 
matic typing systems. 

'The need for trained typewriter technicians is greater than it has ever been. Jobs 
are steadily increasing with not enough trained personnel to fill them. Salaries have 


doubled over the last ten years and almost all the typewriter companies are offering 
excellent benefits along with above average salaries to men trained in this field.. 


The following lessons will teach you the fundamentals and adjustments you will 
need to know to become a highly trained standard and electric typewriter technician. 


HOMEWORK ASSIGNMENT 


LESSON 1is an introduction to the field. There is no homework. Please con- 
tinue with LESSON 2 that follows. 
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LESSON 2 


CONSTRUCTION OF А TYPEWRITER 


Although the typewriter may appear to bea most complicated mechanism, 
it is not too difficult to understand when you think of it as a group of simple 
mechanical assemblies. For that is just what it is -- a collection of many 
simple assemblies. Therefore, the best way to learn about a typewriter is to 
study each assembly individually until you know all about the purpose and me- 
chanical action of each. Then, when you combine your knowledge of the various 
assemblies, you will have a picture of the complete typewriter. 


FRAME 


The Frame of the typewriter holds all the assemblies together and pro- 
vides the main support for them. Framesare usually made of cast iron, forged 
Steel, aluminum alloy, or sometimes magnesium. They are precision made 
because they not only support the minor assemblies but keep them square and 
in line with each other. A warped, crooked, or broken frame renders a type- 
writer useless. 


KEYBOARD 


The keyboard of the modern typewriter, which isnestled within the frame, 
doesn't seem to make much sense to a non-typist. No one seems to know why 
the letters are arranged as they are. There are many theories, but the one 
that is favored is this: In the early days each manufacturer arranged his key- 
board so that whena typist learned to usehis particular make of machine, she 
would have to continue to use it or start all over again by learning the com- 
petitor's arrangement. 


Today, however, keyboards are fairly standard. Royal, Underwood, Smith- 
Corona or Remington have practically identical keyboards. 


It is natural for a typewriter repairman to know the keyboard of the type- 
writer. After all, it is part of his work. It is of particular importance to a 
Student of this course because we will refer to specific Keys over and over 
again. The following illustration indicates the layout of a modern typewriter 
keyboard. Study it carefully, because we will refer to it frequently through- 
out the lesson. 
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The movable assembly on top of the frame containing the large rubber 
roller is called the Carriage. As everyone knows, it moves sideways, one 
space at а time, so that each letter can be printed without running into the 
next one. 


The carriage also contains the Paper Feed Mechanism -to move thepaper 
through the machine. It consists of the large roller, called the Platen (rhymes 
with flatten) and a series of small rollers to hold the paper against the large 
one. It also has levers and guides to regulate the travel of the paper as it is 
turned through the carriage. 
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Naturally, the movement of the carriage has to be regulated so that the 
typist can control the margins, or the lengths of the typed lines. This is ac- 
complished by means of Margin-stops. In every typewriter there is a left 
margin-stop to set the left hand margin, and a right margin-stop to set the 
limits of the right hand margin. Each works independently of the other. Thus, 
a typist can make the lines of her letter begin, let us say, one half inch from 
the left edge of the paper, and end one inch from the right hand edge. These 
margin-stops can be set at any time and at any setting that is desired. 


MARGIN STOPS 
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The appearance and construction of margin-stops vary with each manu- 
facturer. Some have to be set by hand, while others are automatically con- 
trolled. 


The carriage has many other features. ..there are controls to permit its 
positioning at any point along its line of travel; knobs, clutches and levers to 
control the raising or lowering of the paper or spacing between typed lines; 
Scales and guides for placing the paper in the correct position. It has a re- 
lease mechanism to permit removal of the paper and many other features that 
will be covered in future lessons. 


ESCAPEMENT 


A carriage does not "zip" from side to side. The motion is controlled by 
a delicate mechanism called the Escapement. It is a "stop and go" arrange- 
ment similar to the movement in a watch. As a key is struck, the mechanism 
moves out of the way and permits the carriage to travel one space. Almost 
immediately, the escapement restores itself to normal position and prevents 
further movement of the carriage until the next key is struck. 


Of course, it would be impractical for a typewriter carriage to move only 
when a letter is struck. After all, there must be spaces between words. The 
Space Bar -- the long, narrow bar at the bottom of the keyboard provides the 
solution. When it is struck, the escapement is released for one space, and 
the carriage moves, leaving a blank space and positioning itself for the first 
letter of the next word. 


SPACE BAR 
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TABULATOR 


Sometimes it is necessary, for the sake of speed, to make the carriage 
skip many spaces between words ог figures rather than proceed space by space. 
For instance, it would be slower than molasses on а cold morning to have to 
single space between rows of colums like this: 


2224 2422 2448 2648 
2226 2424 2622 2662 
2228 2426 2624 2664 


It would be a waste of time to the typist to have to press the space bar 
over and over again to indent paragraphs like this: 


The sun dropped behind the mountain, leaving the trees without their 
shadows. Almost as suddenly the darkness wrapped itself around the vil- 
lage. 


The bells in the tower tolled the end of day while tiny lights began to 
blink through the windows of the houses clustered around the square. 


It would also slow up bookkeeping considerably if the typist had to wear 
out her thumb to space between the items and the prices like this: 


ldoz. No. 666 @ 3.40 dz. 3.40 
2doz. No. 55 (01.00 dz. 2.00 
Total $5.40 


To provide for such situations the manufacturers incorporatea Tabulator 
Key. 
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When this key is pressed and held down, the escapement is automatically 
disconnected. The carriage is then free to travel. А series of stops (which 
are previously set by the operator) halt the carriage in the various desired 
positions so that the words or figures can be typed. 


Up to now when we have spoken of the travel of the carriage, we meant 
moving to the left as the typist works. This is known as the "normal" motion. 
But what happens if it skips а space or the typist has to go back to strike over 
a letter? 


This requirement has been provided for in the Back Space mechanism. 
By depressing the Back Space Key on the keyboard, the carriage moves back- 
wards, or to the right. Each depression of the back space key moves the car- 
riage back one space at а time until the correct position has been reached. 


The mechanical features of the back spacing action are very interesting, 
yet remarkably simple. You will have ample opportunity to work on it ina 
later lessor It is important at this point only to recognize it as one of the 
major actior. 3 of the typewriter. 


SHIFT MECHANISM 
If you will look at the keyboard again (page 2) you will notice a key marked 


"SHIFT". This key, when pressed down, puts the machine in position to print 
capital letters instead of small letters. 
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If you hold this key down, you will continue to type capital letters. To 
avoid holding this key in the down position when typing entire sentences or even 
paragraphs in capitals, you merely press the key marked LOCK. This key 
locks the shift in position so that only capital letters will print. By again press- 
ing the shift key when you are finished with capitals, the regular position for 
typing small letters is resumed. 


In some makes of typewriters, the carriage changes position so that the 
capital letters can strike the platen, while in other makes and models, the en- 
tire assembly containing the type bars shifts position to perform the same func- 
tion. Later on you will study these actions in great detail. You will see how 
the shift occurs, and how the lock works, to keep the machine in position to 
print entire lines or paragraphs of capital letters without having to keep the 
shift key pressed down all the time. 
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RIBBON ACTION 


The basic operating principle of а typewriter is the printing of а letter 
through an inked Ribbon. Modern typewriters have long ribbons which wind 
automatically on spools so that each letter can be printed through a fresh sur- 
face on the ribbon. This action makes it possible to use the ribbon over and 
over again for many thousands of impressions because as the ribbon winds 
around the spool, the ink redistributes itself through the fine mesh of its fab- 
ric and thus readies it for use againas it passes back and forth over the strik- 
ing position. This action is called Ribbon Feed. The mechanism that causes 
it to reverse its travel is the Ribbon Reverse. 


Perhaps you have noticed when typing, or while observing someone else 
who was operating a machine, that the ribbon moves up and down as each let- 
ter is struck. This action brings the ribbon in front of the paper so that the 
type may strike through it and make the impression. It is this same mechan- 
ism that also controls the position of the ribbon when a two color ribbon is 
used, so that either one or the other color can be typed. It also prevents the 
ribbon from rising when no inked impression is desired, as when cutting mime- 
ograph stencils. Some call the lifting mechanism the Lifter; others call it the 
Vibrator, others, Ribbon Guide. In this course, however, we will refer to it 
as the ribbon guide. 


COVER PLATES 


As of now, you have had a brief glimpse of the mechanisms of the type- 
writer. But, to protect all of these delicate parts and assemblies, there is a 
metal skin made up of Cover Plates. These covers not only protect the machine 
against dust and foreign particles but also lend distinction and style to the type- 
writer. Today, a typewriter must be beautiful as well as practical. It must 
fit in with the decor of the office and present a pleasing appearance. For this 
reason, the typewriter repairman must know how to avoid marring the finish 
of the cover plates, and how to refinish them when the occasionarises, to give 
the typewriter a "beauty treatment". 
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T HOMEWORK ASSIGNMENT 


PRINT PLAINLY ON THESE LINES 
STUDENT NUMBER| LESSON NO. 2 


NAM Lp 
LESSON GRADE 7 


(leove blank! 


STREET ADDRES: 
OR R.F.D. NO. 


cnr 


Fold 
The statements below are to be checked for truthfulness. Some are Dior 
true. Others are false. If a statement is true, draw an "X" on the 
letter "(T)" thus (Ж). If false, draw an "X" on the letter (Е) thus 
There is only one correct answer to each problem. 


i fo (Е) 1. Тһе function of the tabulator mechanism is to provide 
ji a means to cause the carriage to travel to and stop at, 
one or more previously selected points. 


C (т) (к) 2. The escapement is concerned with numerals and 
punctuation marks. 


C (xj (F) 3. Margin stops limit extent of carriage travel. 


( (x) (Е) 4. The first practical machine for typing was made in the 
United States. 


UT) 09 5. The margin stops are automatically repositioned with 
the shift lock key is depressed. 
Tere Here 
The second part of the Homework Assignment Examination appears on 
the back of this page. In this section, statements are made which are 
not complete. Select the word group which completes each statement 
correctly and indicate your choice by drawing an "X" directly over the 
letter which preceeds your selection. 


old 


Example: The back-space key actuates а mechanism which 
causes the carriage to move: 


(A) Up 
(B) Down 
(€) To the right 


The correct answer is "С" and is soiindicated by the "X" which has 
been drawn over that letter. 


(over) 


HOMEWORK ASSIGNMENT - LESSON No. 2 


6/ The mechanism responsible for ribbon reversal is called: 


( (A) automatic ribbon feed 
(B) ribbon guide 
(&) ribbon reverse 


7. To set the machine for capital letters, use the: 


(X) shift key 
(B) tab key 
(C) carriage return key 


/ al To reverse normal carriage travel for one or two spaces, use: 


(A) carriage return key 
(B) shift lock 
(X) back space key 


9. The ribbon carrier, ribbon guide, lifter and vibrator are: 


(X) all one and the same thing 
(B) tools used by the technician 
(C) separate parts of the machine 
Aj 
/ 10. The design of typewriter keyboards: 
N 
(X) permits the operator to go from one machine to another 
without special training 
(B) favors neither the right hand nor the left 
(C) varies considerably from one make of machine to 
the next. 


Please remove the coupon for Lesson Two from your payment book and 
enclose it with this examination together with a payment in the amount 
required. 
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ELECTRIC TYPEWRITER SUPPLEMENT 
Section One 


Motor and Drive 


MOTOR AND ELECTRICAL 


The AC and the DC motors used in the IBM Electric Typewriter, Model 
C, are rated at 1/40 HP. They are equipped with self-aligning 
porous bronze bearings surrounded with saturated oil wicks. 


The AC motors operate on the induction principle, and run at a 
speed of approximately 1625 rpm. No governor, brushes, or starting 
contacts are required, thus assuring quiet operation. 


A capacitor in the starting winding circuit provides starting 
torque and direction to the motor (Diagram, Figure 1). It remains 
in the circuit to maintain power and control the direction of 
rotation if the motor is momentarily stalled. The capacitor is 
wrapped in insulating material and mounted to the rear frame by 
the capacitor mounting bracket. 


The switch is mounted on the right side-frame. It is operated by 
a switch lever and link. The switch lever has "ON" and "OFF" 
markings to indicate its position. It moves the keylever locking 
bar to the left and to the front when the switch is turned "OFF", 
This locks all keylevers except the shift keylever and the space- 
bar. 

The DC motor used in the typewriter is a shunt-wound brush motor 
which is characterized by constant speed under varying load con- 
ditions. This type motor requires no governor or governor contacts 
but it does require a stable line voltage to maintain its speed 
control. 


The current through the shunt DC motor is divided between the 
brushes and the parallel resistor (Diagram, Figure 2). The amount 
of current that flows through each is related to the speed of the 
armature. As a load is applied the speed of the armature is de- 
creased. This causes an increase in the current through the 
brushes and armature which in turn increases the torque of the 
motor, causing it to resume normal running speed. 


If the motor is stalled, the great increase in current flow through 
the brushes would burn out the armature windings. Therefore, a 
fuse is provided in the circuit to prevent damage to the motor in 
case the machine should lock up. 
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The following motors are used in the typewriter: 


Volts Cycle Size Mount ing Capacitor 

AC 

i 115V 60 TEE ring 3 mfd. 
230V 60 4" ring 2 mfd. 
115V 50 4" shaft 2 mfd. 
230V 50 4" shaft 2 mfd. 
130V 50 4" shaft 2 mfd. 
115V 25 4" shaft 2 mfd. 
230V 25 4" shaft 2 mfd. 

DC 

ec 115V DC 4" shaft fuse 
230V DC 4" Shaft fuse 


Motors for other electrical specifications are also available. 
The 115V - 60 cycle motor is 3 inches in diameter and uses a 3 mfd. 
capacitor in its circuit. All other AC motors are 4 inches in 


diameter and use a 2 mfd. capacitor. DC motors are also 4 inches 
in diameter. 


moron 


svar тото — 
ue mm wre 
I [r3 


PLUG 


swiren 
CAPACITOR. ha 


Æ 


OPTIONAL GROUND 


FIGURE 1, AC MOTOR DIAGRAM 


мотоя эмитен. 


BLACK 


ruse 
BLACK BLACK 


SOLDERLESS CONNECTOR 


FIGURE 2, DC MOTOR DIAGRAM 
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The entire electrical system, except for the switch, is mounted on 
the rear frame. All components are made entirely accessible by 
removing the rear frame section of the typewriter. 


REAR FRAME 


RUBBER SHIELD 


INTERNAL PLUG 


SWITCH 


SWITCH LEVER 


FIGURE 3, MOTOR AND ELECTRICAL SYSTEM 


The internal circuit wiring terminates in a 3-pronged plug clamped 
to the rear frame of the machine. The line cord plugs into the 
typewriter circuit at this connection. 


The middle prong of the internal plug is the end of a grounding 
wire from the frame of the machine. The typewriter may be equipped 
with either a 2-wire or 3-wire line cord. Either will fit on the 
internal plug. 
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When а 2-wire, non-grounded system is used, it is desirable to elec- 
trically insulate the motor from the frame. In case а short de- 
velops within the motor it would then be confined to the motor. The 
rubber motor mounts provide this insulation. 


When а 3-wire, grounded system is used, an electrical connection is 
required between the motor and the frame. А jumper wire is connected 
from the motor to the typewriter frame and а ground lead from the 
plug connects to the frame. If a short develops in the motor it 

will then be led safely to the line cord connection and to ground. 


Two types of motor mountings are used, and they are interchange- 
able. The ring mount is used on the 3-inch, 115V - 60 cycle, and 
4-inch, 230V - 60 cycle motors (Figure 4). The motor is held by 
rubber rings that encircle the motor end bells. The mounting 
brackets that clamp about the rubber rings are screwed at upper and 
lower positions to the typewriter frame and motor mounting brackets. 


AC motors other than 115V and 230V - 60 cycle, and all DC motors 
are suspended from а shaft that is supported by the typewriter 
frame and motor mounting bracket (Figure 5). The shaft is held 
in place by C-clips. "Finned" rubber grommets, held in cup-like 
recesses of the motor end bells, insulate the motor vibrations 
from the shaft. А position-adjusting screw fastens through the 
side frame into а nut held by а rubber grommet in а lower end 
bell recess. 


FIGURE 4. RING MOUNTED 3" MOTOR FIGURE 5. SHAFT MOUNTED 4" MOTOR 
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DRIVE 


The positive drive mechanism consists of toothed belts and pulleys 
to transfer the rotation of the motor to the power roll. Speed 
reduction from the motor to the power roll is approximately 6:1. 
This reduction is accomplished by using а combination of pulleys 
of various sizes (Figure 6). А drive belt transfers the rotation 
from the motor pulley to the large side of an intermediate pulley. 
А belt from the small side of the intermediate pulley, known as 
the driven belt, transfers the rotation of the intermediate pulley 
to the power roll pulley. The power roll pulley is attached di- 
rectly to the end of the power roll shaft by two set-screws. 


DRIVE BELT 


POWER ROLL 


DRIVEN BELT POWER ROLL PULLEY 


FIGURE 6. POSITIVE BELT DRIVE 


Type size and style used in the typewriter dictate the speed of 
power roll rotation for best impression results. Small or fine- 
line type styles use a slower power roll speed than large or bold 
type styles. Power roll speed can be varied by using different 
sized motor pulleys. The size of the pulley determines the number 
of teeth it has. This number is molded on the side for identi- 
fication. Two sizes of motor pulleys are available. The 14 tooth 
motor pulley provides a power roll speed of 242 rpm or 95 fpm. 

The 15 tooth motor pulley provides a power roll speed of 261 rpm 
or 103 fpm. 
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Because 25 and 50 cycle motors run at different speeds than 60 
cycle motors, their intermediate pulleys must be of different 
sizes to obtain the same power roll speed. 


Drive belts come in different sizes to compensate for the various 
pulley sizes. This is to facilitate belt tension adjustments on 
shaft mounted motors. A band of white, red, or green paint on the 
drive belt identifies it. The green marked belt is used with all 
ring mounted motors (all 60 cycle) regardless of motor pulley 
size. The red or white marked belts are used with shaft mounted 
(other than 60 cycle) according to the type style specification. 
All driven belts, from intermediate pulley to power roll, are the 
same size, 


The intermediate pulley is mounted to the left side-frame by means 
of an intermediate shaft, a retaining plate, and a nut. The re- 
taining plate acts as a locking device for the nut. The shaft and 
nut have a left-hand thread so that the rotation of the pulley 
tends to tighten the shaft. 


The purpose of the power roll is to drive the cams, which in turn 
operate the typebars and the other various functions of the type- 
writer. The power roll is a metal cylinder over which a rubber 
sleeve is glued. The serrations of the letter cams and functional 
cams engage the rubber surface of the power roll and rotate pos- 
itively with it. The power roll assembly is mounted on a solid 
shaft and is supported in the machine by self-aligning porous 
bronze bearings which are mounted in retainers on each side frame 
(Figure 7). The left end of the shaft is driven by the power 
roll pulley. The right end of the shaft extends into the clutch, 
its rectangular tip drives the clutch friction disc. 


BEARING RETAINER ASSEMBLY 


CARRIAGE RETURN CLUTCH 


POWER ROLL SHAFT 


POWER ROLL 


"i 


L— CLUTCH LEVER RETAINING BOLT“ - 


POWER ROLL DRIVE PULLEY 


COMPRESSION SPRING 


FIGURE 7. POWER ROLL MECHANISM 
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The rubber covering of the power roll is made to exacting standards. 
It must resist the wear and abrasion from the cams which operate 

on it and it must be resilient to insure good friction contact with 
the cams. 


A plasticizing agent is added to the rubber formula and is an 
important factor in obtaining these qualities. It consists of an 
anti-oxidant wax which helps keep the rubber from hardening with 
age. The wax tends to migrate to the surface of the rubber, 
causing a wax film on the power roll after a period of time. This 
migration is a very slow process and it goes on whether the power 
roll is in use or not. 


A power roll which has been on the shelf for a year will have 
accumulated as much wax film as one which has been in daily use 


in the typewriter. This excess wax on the surface of the rubber 
has a lubricating quality which may cause impression problems 
from cam slippage. The wax is also scuffed off by the cams and 


it clogs the cam serrations and builds up in small deposits on 
the sides of the cams. This condition also may cause impression 
difficulties, and the wax build-up on the sides may cause repeat- 
ing cams. 


It is therefore advisable to clean the surface of the power roll 
when it is installed and at periodic intervals thereafter. А 

rag dampened with IBM cleaning fluid is suitable for this purpose. 
It should be noted that too frequent cleaning or washing with 
cleaning fluid will allow hardening of the surface rubber and 
Shorten the useful life of the power roll. 
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LESSON 3 


KEY ACTION AND TYPE BAR ASSEMBLY 


Since the primary purpose of a typewriter is to print letters оп a piece of 
paper, we will start our detailed study of the machine where it all begins - the 
action that puts the printed letter on the paper. 


As you know, when the typist strikes a key, she sets into motion a series 
of movements that ends with the type striking through an inked ribbon, leaving 
the impressionof a letter, number, punctuation mark, or symbolon the paper. 
This act involves nine different levers and links! 


You might think that all this could be done more simply...that a direct 
connection between the key and the type could accomplish the same thing. But, 
it is not as simple as that. When you stop to consider that the bar containing 
the type travels more than five inches to the ribbon, you soon realize that a 
direct connection to the key would require the typist to have fingers of enor- 
mous length. 


Fortunately, typewriter manufacturers, realizing the limitations of the 
human hand, designeda seriesof leversand links to do the job. A typist mere- 
ly has to depress the key to a distance of a half inch or so. The type bar im- 
mediately swings across a five inch arch and prints the letter! 


To help you study the mechanism that controls this movement, we have 
provided you with a paper diagram that represents the cross section of a type- 
writer frame. You will find it in envelope marked No. 2, The envelope also 
contains the parts that you will now assemble into a connected chain of action 
on the large plywood board that came with this lesson. The diagram is mere- 
ly a guide to help you assemble the parts on the board. 


Place the diagram flat on your table so that the word "TOP" can be read 
correctly. Then, spread out the parts in front of you. There should be eight 
parts, 1 spring, and a number of nuts! 


Take the part that resembles the illustration at the end of this paragraph 


and look it over. It is made of steel. It is plated with an undercoat of copper 
and then covered with a black finish. This is called the Key Lever. 
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The knob, or button shaped end, usually contains а card to identify the 
letter that would be printed if this key lever were operating in а typewriter. 
Typists usually call this part the "key". Professional typewriter repairmen, 
however, know that it is only the external end of the key lever. (The letter 
card is not on your sample. We will attach it later.) 


The projecting foot on the key lever serves two purposes: One, it acts as 
a position guide for the key lever. When the key lever is depressed, it slides 
through a slot ina Comb. The wide surface prevents the key lever from turn- 
ing or snagging in the comb. 


Secondly, the foot acts as а lock stop. It comes into play when the car- 
riage reaches the right margin stop. At that time, a hinged plate under the 
foot tilts forward and preventsthe typist from depressing any key. This hinged 
plate is called the Line Lock. It is related to the margin stop mechanism which 
we will take up later on. 


Lesson 3 — Page 2 


HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


The hole nearest the key lever foot is for a piece of shaped wire called a 
Key Lever Link. The next size holeis for a coiled spring called the Key Lever 
Spring. The large hole is for the pivot shaft, better known as the Key Lever 
Fulcrum Shaft. The function of the link, spring, and fulcrum shaft will become 
clear to you as this lesson continues. 


сог KEY LEVER KEY LEVER SPRING 
H LINK d 


“> E m \ 
me i en d 
Ld == === ^ M HoLE FOR 


FULCRUM SHAFT 


T 
1 
1 
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The next part, containing the type itself, is known as the Type Bar. The 
thick or heavy end contains the type characters. Thereare usually two charac- 
ters on every type bar. 


The hole at the very end of the type bar is for the Type Bar Link. The 
other hole is for the Type Bar Fulcrum Shaft (not to be confused with the key 
lever fulcrum shaft. ) 


Now that you have seen and examined the two ends of the action - the key 
lever and the type bar - let us see how they are connected and arranged in the 
typewriter. To get the idea, you now will assemble the lever, bar, and con- 
necting parts on the plywood diagram board. 
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Take the key lever and hold it so that the button faces in the direction of 
the word "TOP" as on the paper diagram. Line up the large hole over the 
screw corresponding to "A" on the diagram. Select the correct size nut and 
fasten the key lever to the board. Don't tighten the nut too firmly. The lever 
has topivot freely. Place the lever below the rest marked "В". (On the wood- 
en board, it is represented by a square steel nut.) 


The screw represents thekey lever fulcrum shaft. Ina regulartypewriter, 
the key lever fulcrum shaft is a long round bar that servesas the fulcrum shaft 


for all of the keys. 


TWO 


FULCRUM SHAFT 


Now, take the small coiled key lever spring and connect one end through 
the hole in the key lever nearest the key lever fulcrum shaft. Attach theother 
end to the pin marked "C". 


Next, take the key lever link and insert the large hooked end in the re- 
maining holeof the key lever. Hookit through the top surface of the key lever 
so that the point faces up from the surface of the board. 
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In the typewriter itself, the hooks for the key levers on the right side of 
the keyboard face in one direction, and they face in the opposite direction for 
the key levers on the left side of the keyboard. The key lever you are work- 
ing with represents one that would be on the right side of the keyboard. 


Now take the Front Link (next illustration) and hold it by the large end. 
It should curve down to the right as you hold it. Hook it on the key lever link 
through the second small hole. Then line up the large hole with the fulcrum 
shaft screw marked "О" on your diagram, fasten it with the correct nut, and 
attach it loosely to the board diagram so that it swings without binding. 


The next item to be used is the long Type Bar Lever Link. (There's а 
Short one to be used later.) Hook one end into the remaining hole of the front 
link. The point of the hook faces toward the board. 
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TYPE BAR 
LEVER LINK 


Next, take the Type Bar Lever (which resembles an inverted question 
mark) and hold it by the small end so that the large hole is down to the left. 
Insert the end of the type bar lever link through the hole indicated by the arrow 
in the following illustration. 


Line up the large hole with the fulcrum shaft screw "E". Fasten the link 
loosely to the board. LEAVE IT LOOSE. 


Now, take the type bar itself. Hook the small type bar link as shown and 
then hook the other end to the tip of the type bar lever. Fasten the type bar 
to the board with the remaining nut. Place it so that the head of the type bar 
lies on top of rest "F". 
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The remaining part is а Universal Bar Link with spring attached. It con- 
nects the key and type bar action to the spacing mechanism. (The purpose 
now, however, is to demonstrate the connection with the type bar lever. The 
spacing mechanism tie-up will be taken up later on.) 


Insert the small hook into the remaining hole of the type bar lever as 
shown. Then fasten the loose end of the spring to pin "С". Place the loose 
end of the universal bar link above "G". 


Depress the key lever to see what happens when the typist strikes the "key". 
The type bar swings up until it contacts the Segment Ring "H", and the platen 
vJ" at the same time. The square nut on the board represents the segment 
ring. 
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Now the question is, "Which key are you moving?" This is simple to an- 
swer. Just look at the type face. (Of course, the type will be in reverse just 
like a rubber stamp so that when it strikes through a ribbon, the letter will 
be right side up on the paper.) The thing to do now, is to place the letter card 
on the button so that the key can be identified in the regular way by the letter 
on the button. 


In Lesson 2, you used a set of letter cards. Refer back to the envelope 
containing them and select the correct one for this particular key lever on 
your board. Place it on the "key" as straight as possible. 


Now take Envelope No. 3. Take the disc (normally called Key Top) and 
place it on top of the key! 


PLASTIC DISC —— 


Some key tops have a slight wider cut all around the edge. This under- 
cut permits the key ring, or frame, to rest flush on the key. 


ce 


Then take the key ring and place it over the key. While pressing the ring 
flat with your fingers, take a pair of pliers and bend the prongs of the key ring 
under the bottom surface of the key. It's easier when you place one jaw of the 
pliers on the rim of the ring and the other jaw on the prong like this: 
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Be sure that the prongs are safely tucked beneath the key. Also be sure 
that you've snugged under all of them. А projecting prong may cause injury 
to a typist's fingers! 


Occasionally you may be called upon to replace an entire keyboard be- 
cause of wear or discoloration of the keys. The procedure is the same with 
the exception that you have to remove the old ones first. In such cases, pry 
open the prongs with а knife blade or small screw driver and lift off the ring, 
top, and card. (Incidentally, there are special pliers for this type of work. 
A beginner, however, does not need them. ) 


Incidentally, some models of typewriters use solid plastic keys. To re- 
move this type, you must hold the key lever with a pair of pliers and pry them 
off like this: 


@ 


To replace, merely press them on firmly like this: 
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There are 420r 43 key levers and type bar assemblies in a standard type- 
writer depending on the make or model. Each assembly has the same parts 
with the exception that some are longer than others depending upon their posi- 
tion in the typewriter. 


As you know, the standard typewriter has four stepped rows or banks of 
key levers. This arrangement is necessary to provide room for the typist's 
fingers as she depresses them. 


In a correctly adjusted typewriter, the type bars "nest" or lie evenly on 
the Type Bar Rest which is a semi-circular piece of rubber or felt padding. 
(On your board it is represented by the steel nut at "F".) If, by chance, any 
of the type bars are partially "up", an adjustment is required. 


NEEDS ADJUSTMENT 


TYPE BAR REST 


Now, as an experiment to help you understand how the adjustment is made, 
remove the key lever from the board. Then, remove the key lever link. 


Take a pair of pliers and make the bends more pronounced like this in 
order to shorten the link. 
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KEY LEVER LINK 
BEFORE AFTER 


Replace the link and key lever on the board. Then note how the type bar 
is held up partially away from the type bar rest. As you can see, the short- 
ened link pulls the whole link and lever assembly. Since the key lever is al- 
ready up against the stop at "В", the only part left to move is the type bar it- 
self. To correct this condition, it is only necessary to lengthen the link again 
by "opening up" the bends a little bit. 


Now, let us examine the opposite problem - а key lever link that is too 
long. What do you suppose would happen? Look at your board and try to fig- 
ure it out. After you have made your guess, remove the link as before and 
straighten out the bends completely. Then reassemble it on your board again. 


Here's what would happen: As you press the key lever very, very slowly 
you would notice all the lag and play in the other linkages before the type bar 
begins to rise. When there is lost motion of this kind, the typewriter is said 
to have "very poor action". 


Theoretically, the type bar in a typewriter should rise immediately upon 
depressing the key lever. However, you must take into account the natural 
lag that occurs between the links and levers even when they are new. А good 
rule of thumb to follow, therefore, is that THE TYPE BAR SHOULD BEGIN 
TO RISE WHEN THE KEY LEVER TRAVELS DOWNWARD NO MORE THAN 
THE THICKNESS OF А DIME. 
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TYPE BAR BEGINS 
TO RISE WHEN KEY — .— .X— ^s 
LEVER REACHES THIS POINT 


It should not be taken for granted that a short link or a long link is the 
only cause for a poor type bar action. Any of the following may also cause 
this condition: 


1. Binding or snagging at the key lever comb. 

2. Broken or disconnected key lever spring (in which case the key 
lever itself would drop below the level of the other keys in the 
same blank. ) 

3. Bindingor snagging at the Type Bar Segment. (The type bar seg- 


ment is slotted. If the slots areclogged with dirt, the movements 
of the type bars are sluggish) 
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4. Bent type bar levers. If too close to one another, bendingor snag- 
ging occurs. 


5. Links or levers rubbing against one another. 
6. Excessive wear at pivot or fulcrum points. 


Of the six possibilities listed above, a dirty type bar segment is the most 
frequent cause of "poor action". The segment is the large upright half circle 
with slots for every type bar. It is the pivot point and positioner for each type 
bar in the machine. 


When the slots become clogged with eraser particles, lint or dust, the 
type bars will not only become sluggish or binding in action but they will also 
Stick part way in their travel and cause other type bars to collide with them. 
This "piling up" can hurt the type faces and bend the type bars out of align- 
ment. 


The remedy for this situation is to remove the dirt with a Segment Pick - 
a short knife-like blade that will fit into the slots and dislodge thedirt. A good 
flushing should then follow with an oil impregnated solvent. NOTE: DO NOT 
USE OIL ALONE EXCEPTIN EMERGENCIES BECAUSE IT COLLECTS DIRT 
AND FORMS A VERY GUMMY SUBSTANCE WHEN IT MIXES WITH ERASER 


CLOGGEO SEGMENT 
=. 


The final action of the type bar is its travel to the ribbon. To guide the 
type bar straight to its destination, there is а V-slot fixture, knownas а Type 
Bar Guide. Actually, it is more of a gage than a guide, since the type bar 
should pass directly through the center of the V-slot without touching either 
side. However, when a type bar is slightly bent or distorted, the tapered V- 
slot helps to straighten it out as it passes through.(In a later lesson, you will 
learn how to adjust the type bar for correct passage through the guide. ) 
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SUMMARY 


Thus we come to the end of the general description of the key lever and 


type bar action of а typewriter. 
greater detail as we progress. 


you have learned the following: 


1. The Names and Functions of Each Part 


а. 


b. 


с. 


d. 


Ф 


п. 


о. 


Key Lever 

Key Lever Link 

Key Lever Spring 

Fulcrum Shaft 

Front Link 

Front Link Fulcrum Shaft 
Type Bar 

Type Bar Lever Link (long) 
Type Bar Lever 

Type Bar Link (short) 
Universal Bar Link (and spring) 


Type Bar Rest 


. Type Bar Segment 


Type Bar Guide 


Comb 


2. The Cause For "Poor Action". 


а. 


b. 


Short Links 
Long Links 
Bent Links 


Disconnected Links or Levers 


There will be many more points covered in 
For the present, however, make sure that 
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е. Broken or Disconnected Springs 
f. Clogged Guides 

g. Bent Key Levers 

h. Dirty Segment 


i. Bent or Distorted Type Bars 


Review this lesson several times until it is perfectly clear. When you 
feel reasonably confident, go ahead with the assignment. 
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HOMEWORK ASSIGNMENT 


PRINT PLAINLY ON THESE LINES 


STUDENT NUMBER LESSON NO. 3 
NAME / / 
үн" LESSON GRADE 7" . 
OR кр. NO. leave blank) 
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INSTRUCTIONS: - @ а 


1. Please print your name address and student number in spaces 
provided above. 


2. After making whatever further adjustments are necessary in 
order to obtain the best possible action, place your key-action 
assembly in the envelope in which you received the key-action 
assembly kit. 


3. Onthe back of this Homework Assignment we have provided а 
duplicate diagram of the key-action assembly. Identify each 
part of the assembly by printing its correct name below or 
alongside of each part. 


ve 4. Fold this form and place it in the envelope with your completed Am 
Here key-action assembly. Неге 


5. If paying tuition in installments: Remove the coupon for Lesson 
Three from your payment book, attach your check or money 
order in the envelope with the key-action assembly and Home- 
work Assignment Form. 


6. Place the envelope in the box in which you received this first 
part of your course. Affix the return label. Print your name, 
address and student number in the space provided on the label 
and mail at your earliest possible convenience. 


7. Your grade for this lesson and your instructor's comment will 
be mailed to you promptly. In the meanwhile, go оп to your 
next lesson. 
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ELECTRIC TYPEWRITER SUPPLEMENT 
Section Two 


Keylevers, letter cams, and typehars 


LETTER KEYLEVERS 


Keylevers are supported at the rear by a fulcrum rod which passes 
through a hole in each keylever (Figure 8). This rod serves as 
the fulcrum point for all keylevers. The fulcrum rod is held at 
each end by the keylever bearing support which in turn is mounted 
to the typewriter side frames. The forward end of the keylever 
bearing support may be raised or lowered under its mounting screws 
to adjust the height of the keylever fulcrum rod. This provides 
adjustment of the clearance between keylever lugs and cam trip 
levers. Fingers extending downward on the keylever bearing sup- 
port provide lateral spacing of the keylevers. Three of these 
fingers, at intervals, are curved under and back to support the 
fulcrum rod along its length. 


The forward ends of the keylevers are spaced and controlled by a 
keylever guide comb. Springs attaching from the keylevers to lugs 
along the top of the guide comb hold the keylevers up in their 
rest position against a keylever upper stop. The upper stop is 
located between the third and fourth rows of keylevers and is 
secured to the typewriter side frames. It may be adjusted up or 
down. The rubber surface in the bottom of the upper-stop bar 
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FIGURE 8, KEYLEVER MOUNTING 


Lesson 3--Page 1-ET 


HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


cushions the restoring keylevers and reduces noise and keybutton 
vibration. А spring of different tension is used for keylevers 
of each row of the keyboard to provide uniform touch. Adjusting 
lugs on top of the keylevers provide individual keylever adjust- 
ment to equalize cam tripping point for all keys. Keybuttons 
are pressed onto the keylevers. 


RESILIENT KEYBOARD CONTROL 


The resilient keyboard control indicator is located to the left 

of the impression control lever. It provides the operator with 

a means of varying the keylever resistance to suit her individual 
typing rhythm and touch. The resistance is supplied by flat 
springs positioned in the path of travel of the keylevers. Ro- 
tating the resilient keyboard indicator raises or lowers the spring 
mounting bracket and varies the resistance offered to the key- 
levers (Figure 9). 


The indicator is marked with the letters L, M and H, and inter- 
mediate positions between the letters. A detent operates against 
notches in the indicator to position and maintain a desired set- 
ting. In the lowest, or LIGHT position, the keylever will bottom 
in its guide comb slot without contacting the flat spring. In 
the highest, or HEAVY position, the flat spring will be contacted 
about one quarter of the way down and will offer increasing re- 
sistance as the keylever continues its downward travel. 


FLAT SPRINGS 
LETTER KEYLEVER 


RESILIENT KEYBOARD 
CONTROL INDICATOR 


SPRING MOUNTING 
BRACKET 


CAMMING SLOT 


FRONT FRAME 


FIGURE 9, RESILIENT KEYBOARD CONTROL 
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LETTER CAMS 


Cam lever assemblies are mounted in slots in the cam bearing support 
and are held by а fulcrum той which passes through а hole in each 
cam lever. А typebar link connects from the long arm of the cam 
lever to the typebar (Figure 10). The rest position of the typebar, 
against the typebar rest, determines the rest position of the cam 
lever. When the typebar is fully actuated, or against the platen, 
the cam lever is also rotated to its full actuated position. 


Each cam lever assembly is made up of three main parts: the cam 
lever, the cam, and the trip lever. 


The cam is nylon, molded on а steel body. Nylon on the bearing 
surface, head, and shoe minimizes wear and lubrication problems. 
The steel body gives the cam rigidity and maintains uniform cam 
size against the effects of temperature and humidity changes. The 
cam is mounted to the cam lever by а shoulder rivet about which it 
can rotate. Its rest position is determined by a steel stop which 
projects from the side of the cam and contacts a step on the cam 
lever. А cam spring from the cam to the cam lever, holds the cam 
in its rest position. The heel of the nylon shoe will contact the 
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FIGURE 10. CAM LEVER ASSEMBLY AND TYPEBAR 
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cam lever when the cam is fully rotated and limit its rotation. In 
normal operation however, the cam will not rotate this far. The 
head of the cam will contact the knockout finger and knock the cam 
off the power roll before it reaches this limit. It is the rise of 
the cam, pushing from the power roll against the cam rivet, that 
causes the cam lever to pivot about its fulcrum. 


The trip lever is mounted to the cam lever by a shoulder rivet 
through an elongated hole of the trip lever (Figure 10). This slot 
allows the trip lever to slide forward and back on the rivet as 
well as to rotate about it. A spring from the trip lever back to 
the cam lever holds the trip lever up and to the rear in its rest 
position. The trip lever has two formed lugs. The upper lug is 
positioned directly beneath the keylever lug. The lower lug is 
directly above the cam. After the typebar strikes the platen, 

the typebar and cam lever reverse their direction and return to 
their rest positions. If the keylever is held down, the rear edge 
of the upper lug on the trip lever will engage the front edge of 
the lug on the keylever as the cam lever assembly restores (Figure 
11). The trip lever will slide on its mounting stud as the cam 
lever restores to its rest position, and will remain against the 
front of the keylever lug until the keylever is raised. Raising 
the keylever allows the trip lever spring to restore the trip 
lever to the rear beneath the keylever lug. This sliding action 
of the trip lever insures a single operation of the cam and allows 
the typebar to restore to the rest position whether the keylever 
is held down or not. 
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FIGURE 11, KEYLEVER AND TRIP LEVER ACTION 
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Type impression is controlled by the timing of the cam knockout. 
The farther the cam drives the typebar toward the platen, the 
heavier the impression of the type. The position of the cam knock- 
out fingers, and therefore the type impression, can be controlled 
in two ways (Figure 12). Adjusting screws below each of the knock- 
out fingers adjust the knockout point for each cam individually. 
Raising or lowering the entire cam knockout assembly as a unit 
affects the cam knockout point of all the cams. The latter control 
is regulated by the operator by rotating the impression control 
lever. 


The knockout bar assembly pivots at the front on two pins extending 
into the side frames. Heavy springs at the rear cause the knockout 
bar to bear against an eccentric impression control shaft. Ro- 
tating the impression control lever rotates the eccentric shaft 

to raise or lower the bar. Raising the bar decreases the impres- 
sion of all typebars. А scale on the impression control lever, 
graduated from 0 to 10, gives the operator a reference for her 
impression settings. The typewriter is adjusted at the factory for 
uniform impression with the impression control lever set at 5. 
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FIGURE 12. IMPRESSION CONTROL 
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TYPEBARS 


Typebars are mounted in а semicircular, slotted segment and are held 
by а curved typebar fulcrum wire. The lower end of the typebar ex- 
tends below the segment and has а hole for the typebar link (Figure 
13). Above the segment is the body of the typebar and the type head 
which includes the type slug. А type mark, used to identify the 
type style, is located between the upper and lower case type faces 
on the slug. Ап anticlash lug prevents damage to the type face if 
one typebar follows another to the platen before the first bar has 
gotten out of the way. The type face is curved to the same arc as 
the platen so that all parts of the type face will strike evenly 
against it. А locater lug, found on some type styles, is used at 
the factory to facilitate soldering of the type slug to the bar. 


TYPE SLUG TYPE FACE 


PLATEN POSITION NUMBER 


ANTI-CLASH LUG 


STRAIN-RELIEF 
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THROAT TYPE MARK 
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LOCATOR LUG 
FULCRUM 


TYPEBAR LINK HOLE 


FIGURE 13. TYPEBAR IDENTIFICATION 


Typebars are not interchangeable from one position to another. Туре- 
bars differ in their length between the fulcrum hole and the typebar 
link hole according to their position in the basket. Those in the 
center basket positions are shortest in this length. Those in every 
succeeding position out from the center are increasingly longer. 
Also, the angle of the head is greater for every position out from 
the center of the basket. The typebar position in the segment and 
basket is stamped on the side of the bar. 
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TYPE GUIDE 


UNIVERSAL BAR 


SEGMENT 


U-BAR SUPPORT 


FULGRUM WIRE 


FIGURE 14, TYPEBAR MOUNTING 


The typebar segment is а semicircular carbon-steel casting with 
slots cut into it to mount and guide the typebars (Figure 14). The 
segment also provides the mounting for the universal bar, and the 
type guide. The rear of the segment is hollowed out, to allow dirt 
and erasures to be pushed through the slots by the typebars during 
their travel to the platen. Two screws mount the segment to the 
segment support. Provision for up and down adjustment is made with 
an eccentric collar under each mounting screw (Figure 15). The 
collars rotate in horizontally elongated holes in the segment sup- 
port. Two guide pins, working in vertical slots in the segment 
support, restrict sidewise movement of the segment. This adjust- 
ment is used to obtain "even-top-and-bottom" printing of the type. 


The type guide is a formed part of heavy metal and is attached to 
the segment by four screws and a dowel pin (Figure 15). The four 
Screws pass through oversized holes in the type guide, so the 
guide may be positioned by pivoting it on the dowel pin. The 
type guide has two major parts: the ring and the center guide. 


As the typebar approaches printing position, it is guided by its 
slot in the segment and the type center guide. Just before the 
type face makes contact with the ribbon and paper to print, the 
typebar strikes the ring of the type guide. It must then whip or 
bend above the ring so the type face can print. The whipping 
action prevents the type face from lingering on the paper and smear 
ing its image. This relationship between typebar, ring, and platen 
or cylinder is known as ring and cylinder. Proper ring and cyl- 
inder adjustment allows .003" between type face and platen with 
ribbon and paper in position (Figure 16). 
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FIGURE 15, SEGMENT MOUNTING 
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FIGURE 16. TYPEBAR, RING AND CYLINDER 


Lesson 3--Page 8-ET 


HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


UNIVERSAL BAR 
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FIGURE 17. CHANGEABLE TYPEBAR 


Changeable typebars are available to permit the operator to inter- 
change typebars in specified positions, thus providing a greater 
number of special characters for the typewriter. They are avail- 
able for all except the alphabetic positions. No tools are required 
to change these bars, they are merely hooked onto the fulcrum wire 
(Figure 17). Spring tension of the universal bar helps to hold them 
in position on the wire at the time of printing. 


A special typebar link incorporating a spring clip is used with 
changeable typebars. This link will not drop off the cam lever when 
the operator removes the typebar and releases the link. A blank 
keybutton is used on the keylever for a changeable typebar. 


Each changeable typebar is designated for one typebar position only 
and is to be aligned to the typewriter for which it is ordered. 
Changeable type ordered with the machine will have the number of 
the typebar segment stamped on its shank to assure its identity 
with the machine on which it is to be used. 


REPEAT/NON-REPEAT KEYLEVERS 


A repeat/non-repeat underscore is provided as standard equipment in 
either position 39 or 41. A special one-piece repeat keylever, 
containing an elongated mounting hole, is used with a standard cam 
unit to provide this feature (Figure 18a). 
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ELONGATED 


FULCRUM HOLE 


ROUND 


FULGRUM HOLE 


B. TWO-PIECE KEYLEVER 


FIGURE 18, REPEAT/NON-REPEAT KEYLEVERS 


A special two-piece keylever is used for field installation of a 
repeat/non-repeat character in any letter position desired (Figure 
18b). 


When the repeat/non-repeat keylever is depressed to the limit of 
its normal travel in the front guide comb, the rear step on the 
keylever lug will provide a single operation of the cam (Figure 
19a & b). If the keylever is held down in this position the rear 
step on the keylever lug will prevent the trip lever from restoring. 
Further depression of the keylever is allowed by the elongated 
fulcrum hole and the repeat spring. This lowers the fulcrum point 
of the keylever and allows the repeat stop of the trip lug to de- 
press the trip lever for a repeat action of the cam. If the key- 
lever is held down in this position, the trip lever will be cammed 
down by the front step on the keylever lug each time the cam lever 
assembly restores from a former operation (Figure 19c). 


A. TRIP LEVER ENGAGES 
CAM TO POWER ROLL 


B. SINGLE CAM OPERATION - — 


89 5 
KEYLEVER HELD DOWN IN NORMAL. 
(NON-REPEAT) OPERATION 

9 5 
С. REPEATING CAM OPERATION ~ = 
KEYLEVER HELD IN REPEAT POSITION 
FIGURE 19. REPEAT KEYLEVER ACTION 
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OPERATION 


Depression of a letter keybutton by the operator causes the keylever 
to pivot about the fulcrum rod in the keylever bearing support 
(Figure 20). A lug on the bottom of the keylever contacts the top 
lug of the cam trip lever. The trip lever is riveted to the cam 
lever and pivots down against the cam, causing the cam to engage the 
power roll. The distance between the toe of the cam and its shoul- 
der rivet is greater than the distance between the heel of the cam 
and the rivet. This is called the rise of the cam. As the power 
roll causes the cam to rotate, the rise of the cam forces the cam 
lever assembly to pivot about its fulcrum, the cam lever fulcrum 
rod. The cam lever action pulls on the typebar link, causing the 
typebar to pivot about its fulcrum wire, driving the type head 
toward the platen. 


Before the type head reaches the platen, the head of the cam meets 
the cam knockout finger (Figure 21). The rotation of the cam is 
Stopped but the momentum of the typebar continues the motion of 
the cam lever and the travel of the typebar to the platen. The 
continued motion of the cam lever releases the nylon cam from the 
power roll and the cam spring restores the cam to rest against 

the cam lever. 
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FIGURE 20. CAM AND TYPEBAR, REST POSITION 
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The moving typebar contacts the ring just before the type face 
strikes the ribbon and leaves its impression on the paper (Figure 
16). А slight whipping action of the typebar here produces а 
sharp, clean image of the type. The striking force or impression 
of each typebar is determined by how far the cam is allowed to 
travel on the power roll before it reaches the knockout finger. 

The longer the cam remains engaged with the power roll, the farther 


the typebar will be powered and the greater will be its striking 
force. 


When the typebar returns to rest it strikes а spring loaded, rubber 
typerest pad which is suspended between two frames on the segment 
support (Figure 20). The resilient type rest reduces noise and 
typebar rebounding. 
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FIGURE 21, CAM AND TYPEBAR AT KNOCKOUT POSITION 
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LESSON 4 


REMOVAL AND REPLACEMENT OF TYPE 


In the previous lesson, you studied the key lever and type bar actions. 
You learned how they functioned through а series of levers, links, fulcrums, 
and guides. In a sense, this lesson is a continuation of the same subject, but 
with the accent on the type bar. You will study more about type, how it is se- 
cured to the type bar, the many varieties that exist, etc. Essentially, how- 
ever, this lesson is a work project and oneof the most important jobs a type- 
writer repairman has to do. 


The type bar consists of two pieces: the bar, and the type. The bar is 
made of hard steel, usually cadmium or nickel plated. It has a rib along its 
length to give it strength and rigidity. 


Type bars vary in shape according to the position they assume in the type- 
writer. Those that are mounted in the middle of the type bar segment arequite 
straight from head to toe. Those that are mounted at the sides have offset 
heads so that the type will pass squarely through the type guide. 
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Type bars usually are numbered. They take numbers according to their 
positions in the segment. Forinstance, bar No. lis at the extreme left, while 
bar No. 42 is at the extreme right. The number appears somewhere along the 
body of the bar, most frequently near the head. 


Q 
m 7 


The numbering system makes it easy for the repairman to identify the in- 
dividual bars. It should also be noted that the type is often detached from the 
bars, leaving nothing but the number for identification. In other cases,the 
type character may be ina language like Hebrew or Greek. In such situations 
the number is the only clue to its position! This fact also holds true for spe- 
cial symbols used in engineering or science. 


Another advantage in numbering is the occasional need for rearranging а 
keyboard for some special season. For example, а veteran who had lost sev- 
eral fingers requested a different setup so that he could operate the machine 
more comfortably. When the job was finished, the letters were quite mixed 
up, but the bars themselves remained in their normal positions. Only the type 
and letter cards were rearranged. In this instance, the repairman merely re- 
moved the type from the bars and replaced them in different positions as di- 
rected. 


There are many other instances in which a typewriter mechanic is required 
to attach type tothe type bar. One of themoccurs quite frequently with loosen- 
ed type. This happens when the solder (pronounced "SODDER") that bonds the 
type to the bar breaks or cracks, causing the type to come loose. In such 
cases, the type moves completely out of alignment, or falls off. 
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Another case involving replacement of type occurs when the type face is 
damaged. It may be nicked or distorted. In some instances, а part of the let- 
ter may be missing. Still another type of damage is а flattened, or worn out 
letter. In all of these cases, the type must be replaced. 


Typewriter repairmen are also called upon to "cover up" for mistakes 
made at the factory by careless workers. Sometimes а type may have been 
soldered incorrectly. The letter will appear light on top, or light on the bot- 
tom. In some cases it will be too high above the other letters in а word, or 
too low. Although slight misalignment can be corrected by the use of special 
tools, the more serious can be corrected only by resoldering. Any type that 
is more than five thousandths of an inch or more out of alignment requires re- 
soldering. (Five thousandths is approximately equal to the thickness of two 
pieces of paper!) 


Another need for resoldering type arises when the customer requires 
foreign accent marks or letters. You will then have to remove the type from 
the bars containing the 1/4 and the 1/2 symbols or the @ or $ signs and re- 
place them with the desired symbols. (Of course, when you do this you must 
change the keyboard accordingly.) 


The same problem arises when it is necessary to include special chemi- 
cal, mathematical, or scientific symbols in the typewriter. The least essen- 
tial bars are converted to hold the new type. 


It is very rare that you would be 
called upon to make а type change for 
the entire keyboard. This occurs only 
when а customer wishes to convert а 
"special type machine into standard or 
vice versa. 


SOLDERING TYPE 


In Envelope No. 4 you will find: 


Mock-up of a movable type bar. 

Å mock-up section of a type- - 
writer platen. 

А few strips of gummed paper. 

А strip of carbon paper. 
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Take the section of platen you just removed from the envelope and tightly 
wrap one of the strips of paper around it. The paper is gummed. Just mois- 
ten it along one end and lap it over. 


Place the platen section in the groove of the mock-up. Be sure that the 
Seam or over-lap is at the bottom. Then, take one of the carbon paper strips 
and lay it over the platen. 


Press the typebar firmly against the carbon paper. 


Then remove the gummed strip 
- mark it "No. 1". 


Put the strip aside for further 
instructions. 


| 
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The word "soldering" should never be thought of without the word "clean"'! 
No one can do а good soldering job unless both parts to be joined together are 
thoroughly free from dirt, oil and grease. Nor can he expect his efforts to be 
successful unless he removes all traces of the old solder from the type and 
the bars. THIS IS ESSENTIAL! Failure to clean before soldering always re- 
sults in а poor job with the type becoming loose in а short time. 


The principle of soldering is the simple process of joining two pieces of 
metal together by the use of an alloy (solder) that flows between the pieces 
under heat. The thing to remember is that by heating the two pieces to a tem- 
perature near the melting point of the solder, the solder will flow evenly and, 
upon cooling, will create a very strong bond between the pieces. 


Heating the pieces and applying molten solderis not enough to do the job. 
А third element - FLUX -is necessary. You see, when you apply heat to 
metal, you cause an oxide or rust to form on the surfaces. This oxide would 
defeat all of your efforts to keep the parts clean and would prevent them from 
adhering to each other. The flux prevents the formation of the oxide. 


Flux usually comes in paste form. It is merely applied to the sections to 
be soldered before the soldering begins. However, some solders contain their 
own flux. These are called "acid-core solders" because the solder is a hol- 
low metal tube which is filled with a liquid or paste flux which is acid in con- 
tent. This is the type that is used in this course. 


Heat is applied by either a soldering iron, or a torch. Most typewriter 
mechanics prefer the torch because it is light, easy to handle, and unlike the 
hot iron, can be stored in the tool box almost immediately after use. 


In Envelope No. 5 you will find a soldering torch. Study the instructions 
that came with the torch before you attempt to use it. 


Light up the torch and extinguish it several times in order to be sure that 
you know how to operate it. 


Take the type bar mock-up that you removed from Envelope No. 4 earlier 
in the lesson. The first thing to do is to remove the type now on the type bar. 
Prop the type bar up in a vertical position. Light your torch and play the end 
of the flame on the rear of the type like this: 
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As soonas the solder becomes moltenand starts to flow, remove the type 
with your pliers and shake the excess solder out of the type. Then place the 
type on a non-flammable surface to cool. 


Apply heat again to the type bar and wipe off the excess solder with a clean 
cloth. The more solder you remove in this manner, the better. ALL OLD 
SOLDER MUST BE REMOVED FROM THE TYPE BAR BEFORE YOU CAN 
ATTEMPT TO RESOLDER A NEW TYPE. 


Typewriter mechanics should make sure that all the solderis removed by 
filing off the remaining thin coat with a Solder Removal Board. 


In envelope No. 6 you will find several such boards. They are made of 
cardboard and anabrasive material. Theyare especially used instead of files 
inorder toprevent injury to the type when filing away the excess solder. Also, 
a regular file clogs with solder and becomes useless in a short while. The 
Removal Boards are disposable and inexpensive. 


When you have removed the type and cleaned both the type and the bar 
free of solder, place them aside for future us later on in the lesson. 
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TYPE STYLES 


The type you removed is just one of the hundreds of styles made by the 
manufacturers. However, the two most popular styles in use today are PICA 
and ELITE. They are most widely used for correspondence. They are simi- 
lar in appearance, but one is smaller than the other. 


When you replace type, you must use not only the same type, but also the 
same size. For instance, pica type, the larger of the two, is made to print 
ten letters to the inch. Elite type, which is smaller, is made to print twelve 
letters to the inch. 


PICA TYPE - IS CONSIDERED STANDARD FOR 
correspondence and routine office work. 
i 


PICA ten letters to the inch 
1 


ROYAL'S STANDARD ELITE TYPE IS USED BY MANY 
business concerns for executive and general 
correspondence and statistical typing. 

J H 

i Å 
I i 


ELITE ERU NE twelve letters to the inch 


You can see, for example, that although the stylesare similar, a pica 
letter would be out of proportion if placed in a machine containing all elite 
letters. 


f L 
statistical typing 


Similarly, an elite letter would be out of place in a pica machine. It is 
important, therefore, to recognize the differences between the two sizes. 
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Type styles other than pica or elite are referred toas "special type". Two 
of these classes are GOTHIC and ROMAN. 


The Gothic types are distinguished by their straight, square appearance. 


GOTHIC 


THIS TYPE IS SLIGHTLY SMALLER THAN THE ELITE 
GOTHIC. IT HAS A TYPE FACE BROADER THAN 
STANDARD AND IS USEFUL FOR WRITING POLICIES, 


Roman types are recognized: by their SERIFS (rhymes with "sheriff") - 
the small cross lines at the tops and bottoms of the letters. 


ROMAN 
ЭТО ~ ch 
ial ROMAN TYPE GIVES GREAT LEGIBILITY AND 
imparts to the composition unusual and ^n 
s“ distinctive individuality. ii 
А 


The print you аге now reading was typed оп ап IBM proportional spacing 
electric machine. This type style was designed to give the appearance of а 
printed page. 


There are many, many type facesavailable in addition to those just men- 
tioned. Here are a few of the more popular "specials". (You don't have to 
remember them. They are just shown here for visual identification and com- 
parison. ) 


Isn't this a distinctive type? Every letter typed 
Italic with this style is truly the ultimate in distinc- 


tively typed correspondence. 1234567890 


Jan't this a distinctive type? Every letter typed 
Script with this style is truly the imate in distinc- 
tively typed correspondence. 1234567890 


IsN'T THIS A DISTINCTIVE TYPE? EVERY LETTER 


TYPED WITH THIS STYLE IS TRULY THE ULTIMATE 
IN DISTINCTIVELY TYPED 


VICTORIAN 


1234567890 
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Isn't this а distinctive type? This type 
Primer was designed as а style used for sight 
saving. 1234567890 


: REMINGTON TYPEWRITERS are available in a wide range of type 
Minuscule styles and keyboards to meet all writing requirements. All 
Gothic Remington type is designed, as well as spaced upon the written 


THIS STYLE OF TYPE IS USED FOR 


BULLETIN 
TAGS BULLETINS ETC. 123456789 


It isimportant for a typewriter repairman to describea letterin the event 
he has to make a replacement or repair. For instance, if a part of a letter is 
broken, how would you describe it in your report to the office manager? 


Here are the terms: 


Of course, the serifs, which you learned about above are also parts of the 
letters - but only Roman type letters have them. Gothic letters do not have 
serifs. 


Alphabet characters are known as "Letters". Numerals are known as 
"Figures". Punctuation marks, parentheses, etc., are called "Signs". The 
signs are usually referred to by the following names: 


* asterisk $ dollar 

Q at (sometimes called "Commercial А") ¢ cents 

% percent * | number or pound 

/ diagonal underscore 

" quote (also used as ditto) = dash, hyphen or minus 

( parenthesis &  ampersand (or "and" sign) 
) end parenthesis Å apostrophe 


These names are important to know because the typist will refer to them 
when describing any problem with her typewriter that she will want you to cor- 
rect. 
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RESOLDERING TYPE 


Before attempting to resolder the type, be sure that it is cool. Take it 
up in your fingers and examine the face that contains the characters. It will 
appear to be а perfectly level surface. IT IS NOT! If you could magnify it 
ten or twenty times, you would be ableto see the curveof eachcharacter. The 
reason for the curve is to provide а perfect registrationor impact against the 
platen. Here is an enlarged view: 


PLATEN 


TYPE 


SLIGHT CURVE 

OF CHARACTERS 

TO FIT CIRCUMFERENCE 
OF PLATEN 


If the type is not positioned correctly on the type bar, the image on the 
paper will not be complete. This happens because the contour or curve of the 
letter does not meet with the curve of the platen. The following illustrations 
will make this clear to you. 


TOO HIGH TOO LOW CORRECT 


Ch CX Å 


Another problem that presents itself is a possible twist or rotation of the 
type. In such cases, only one side of the character will appear on the paper. 
The following illustration shows the possibilities: 
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A 
І 


INCORRECT INCORRECT CORRECT 


Now that you are aware of the need for positioning type correctly, let us 
proceed to solder а piece of type on to the type bar in the mock-up. 


First, take the piece of type you removed and gently squeeze the back 
"wings" together so that the type will fit snugly on the bar, yet loose enough 
to slide if you have to move it. Place it on the type bar in its approximate 
general location. Be sure that the capital letter is on top. (Otherwise you 
will have an upside down letter when you are through!) 


SQUEEZE 
CORNERS GENTLY 


Press the type bar lightly against the carbon paper and then check the im- 
pression made by the type. If it did not make а full top to bottom impression, 
move the type up or down along the bar until you do get а perfect image. 
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If the impression is lighter on one side than on the other, twist the bar 
slightly with your pliers until the impression is even on both sides. 


When you are satisfied with the impression, prop up the type bar and light 
your torch. You are now ready to solder the type which is "in position". 


Take out the length of acid-core solder that you will find in Envelope No. 
7. Straighten it so that you can hold it like a pencil in your right hand. 


With the torch in your left hand, apply the torch flame to the rear of the 
type for a few seconds. Then move the flame away. Touch the top of the type 
lightly with one end of the solder. атга 


NOTE: DO NOT APPLY FLAME AND SOLDER TOGETHER! The heat 
will cause the acid and solder to run freely along the type bar. If the type is 
not hot enough by itself to melt the solder, apply more heat with the torch and 
remove the flame again before touching the type with the solder. The idea is 
to apply just enough heat to melt the solder - and no more. 


When the solder flows into the openings between the wings and the type 
bar, and a small ”blob" begins to form on the bottom of the type, STOP AP- 
PLYING THE SOLDER! 


Withdraw the strip of solder from the top of the type and slide the length 
of the solder strip under the type as illustrated. The excess solder or "blob" 
will adhere to the strip of solder instead of tothe type bar, if youdo this while 
the blob of solder is still hot and has not had a chance to set. 
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SLIDE DOWN 


і 


STEP | STEP 2 


The reason for removing the excess solder is quite logical. It means 
less filing later when you do the final clean-up on the bar. 


The next step, after the type bar has cooled, is to test your work. Re- 
peat the same procedure as before to check the impression of the letter. If 
you have done the job correctly, the letter will leave an even impression. If 
you have failed to clean the part thoroughly or misaligned the type, or shifted 
it, while soldering, the impression will be imperfect. If this happens, the 
job will have to be done all over again. 


If the impression is all right, take your file and remove the excess solder 
from the top, bottom, and sides so that the only solder remaining is between 
the wings and the end of the type bar. 


/ REMOVE EXCESS SOLDER 


Wipe off the type and type bar witha rag which has been daubed in alcohol, 
to remove the excess acid and prevent the type bar from rusting. Asa further 
prevention, rub a little oil over the type bar and type. (3 - in 1 oil will do.) 
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SOLDERING IN А TYPEWRITER 


Working on the mock-up is almost identical to working on the actual type- 
writer. The only difference is that in the actual typewriter, you must work 
in а highly confined space and you must exercise great care to avoid burning 
anything or causing acid from the solder to flow on vital parts. That's the 
reason we use а mock-up instead of the actual typewriter. 
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LESSON 5 


TYPEWRITER RIBBONS 
PARTI 


The next logical step in your study ofthetypewriter is the ribbon through 
which the type makes its impression. The subject is of vital importance to 
you because the operation of the typewriter is usually judged by the appearance 
of the printed page. Although the typewriter may be in perfect adjustment, 
and although it may respond beautifullyto the typist's touch, these things mean 
nothing unless the printed page appears presentable. 


Of course, most owners of typewriters have different tastes regarding ap- 
pearance. Some like heavy black letters, while others prefer light, sharp 
letters. Although they may not notice slight misalignment of type or concern 
themselves about sluggish key levers that bother their secretaries, they often 
howl to the high heavens when they see smudges, or ragged letters. In short, 
they judge a typewriter's performance by the appearance of the correspondence 
they are asked to sign. 


All good impressions begin with clean type. As atypewriter is used day 
after day, it collects ink, dust, paper, lint, and eraser particles. Allthese 
combine to form a gummy mass that is pounded into successive layers of grime 
that adhere to the sides and open centers of the characters. This is most no- 
ticeable in closed letters like the "o", the "b", the small "e". Even though 
the finest ribbon is used, a typewriter with clogged letters cannot be expected 
to produce good work. 


the quiek brown fex jumes over the lazy deg. 


THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG. 


Before judging the suitability of a ribbon, therefore, give the type а thor- 
ough scrubbing. This can be done with a type brush and a little type cleaning 
liquid such as alcohol. (Cleaners containing carbon tetrachloride are NOT 
recommended because the fumes are dangerous.) A stiff brushing to remove 
the gum is required. 


RULE: NEVER USE A WIRE BRUSH OR SUEDE SHOE BRUSH. NEVER USE 
A STEEL NEEDLE OR SHARP INSTRUMENT EXCEPT IN THE MOST 
SEVERE CASES OF HARDENED DIRT. IT IS ESSENTIAL TO AVOID 
DAMAGING THE TYPE FACE! 
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Work in the cleaner with the brush and scrub thoroughly. Inspect the type 
frequently to make sure that you have not missed any dirt. When finished, 
wipe the type with a lint free, clean rag to remove any excess fluid. 


There are many types of cleaners on the market. But not one of these 
is effective unless accompanied by а good stiff brushing! Only when the type 
is clean can you truly judge the effect of а ribbon on the paper. 


HOW А RIBBON WORKS 
Now, getting back to the ribbon itself, let's see how it works. Ås you 
know, the type strikes the ribbon and impresses its image on the paper. This 
means that the raised surface of the type squeezes out some of the ink of the 


ribbon as it becomes "sandwiched" between the type and the paper which is 
backed by the rubber platen. 


PAPER 


RIBBON 


| 
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Ordinarily, a typist with a "regular" touch will get a clear, sharp char- 
acter through a lightly inked ribbon. She'll get broader letters from a heavily 
inked ribbon. If every touch were uniform it would be simple to satisfy all 
typists, but they are not! The "gentle" typist needs a heavier ribbon so that 
her work will appear like the work of her neighboring typist who has a "heavy" 
touch; the "strong" typist requires a lighter inked ribbon to tone down the black- 
ness of her letters. The idea is to enable all the typists in the same office to 
produce letters that resemble eachother in appearance to a reasonable degree. 
This means experimentation by trial and error to get the right ribbon for each 
operator. 


Of course, the type of machine has a bearing on ribbon selection also. 
For instance, a Noiseless typewriter needs a heavier inked ribbon than a stand- 
ard machine. This is so because the Noiseless type bars hit the platen very 
lightly. On the other hand, an electric typewriter can use a much lighter rib- 
bon because the type bar action is strong and sharp. 


When many carbon copies are made, the printed result of the ribbon 
changes. The cushioning effect of the stock of paper and carbon causes the 
characters to spread and darken. Even a lightly inked ribbon appears dark 
under these circumstances. The same holds true when soft copying sheets 
are used. 


Occasionally, typists will complain to the repairman that the printed let- 
ters "fill up". There are two reasons for this: 1) the type faces need clean- 
ing; or, 2) the ribbon is too heavily inked. (This usually occurs more fre- 
quently with elite type. Elite type requires lighter inked ribbons because the 
type is smaller and fills up more quickly.) 


As a professional repairman, you will replace many ribbons. You are 
expected to know not only about inkings but also about quality. Businessmen 
who use your services will rely upon you to advise them concerning the cor- 
rect ribbons for their machines. It is up to you, therefore, to know your sub- 
ject so that you can guide them well. 


А good ribbon has to meet many requirements. It must retain its moist- 
ness, even when used only occasionally. It must produce clear impressions. 
When the ink is transferred to the paper, it must dry immediately to prevent 
smudging. However, it must not dry while still in the ribbon! The ink must 
be eraseable, yet non-fading. 


The following companies are among those who are known for quality rib- 
bons: 


Remington Rand, Inc., Ilion, N. Y. 


Manifold Supplies Co., 188 - 3rd Ave., Brooklyn, N. Y. 
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Columbia Ribbon & Carbon Mfg. Co. Inc., Glen Cove, N. Y. 
Kee Lox Co., Rochester, N. Y. 
Royal Typewriter Co., 2 Park Ave., New York City 


Buckeye Ribbon & Carbon Co., Cleveland, Ohio 


FABRIC RIBBONS 


Cotton is the most common of the fabric ribbons. Each thread of the fab- 
ric acts as a wick that stores the ink and the thread absorbs more ink from 
the surrounding threads and thus renews itself. All this takes place as the 
ribbon winds around the spool. By the time the ribbon reversesits travel, the 
ink is completely redistributed. When most of the ink has been exhausted, the 
ribbon is "worn out" and should be replaced. 


The finer the fabric, the more threads per inch. This means greater ink 
capacity. It also means greater strength and resistance to tearing. Some cot- 
ton ribbons have special weaves that give them added strength and durability. 
Others use longer strands of cotton fibres to accomplish the same purpose. 
Good ribbons have woven edges to prevent unravelling. In short, the better 
cotton ribbons are more expensive, but they last longer and give better service. 


In recent years, silk and nylon ribbons have become popular. Although 
slightly more costly, they are preferred by some because they give a clean, 
Sharp copy and have a longer fabric life. Silk and nylon ribbons are not par- 
ticularly absorbent - especially nylon. The ink, instead of being absorbed by 
the fibres, is stored in the spaces between the threads. 


Although silk and nylon threads are thinner than cotton they have enormous 
Strength. They resist cutting by type. In addition, the thinner fabric makes 
it possible to include more length on the spool. For instance, a spool that 
contains 12 yards of cotton ribbon can hold up to 18 yards of silk or nylon rib- 
bon. 


Cotton, silk and nylon ribbons are available in many colors. They can 
also furnish two colors on the same ribbon so that one band of color runs right 
below the other, thus enabling the typist to print in either color as the occasion 
demands. The most common combination of two color ribbons is the black and 
red. Usually, the more frequently used black color band is on top, while the 
lesser used color, red, is on bottom. Such two color ribbons are known in the 
trade as BI-CHROME ribbons. 
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Caution must be exercised when choosing а bi-chrome ribbon. Sometimes 
the colors run together, or "bleed" into one another. In good standard brands, 
the colors are kept apart by chemicals that repel each other. In "off brands" 
this chemical is sometimes lacking; consequently, the colors run together. 
When typing, therefore, the letter may appear to havea slight off-color tinge. 
For instance, in the case of а black and red bi-chrome, the letters would have 
a rust-colored appearance, particularly on the lower portions of the printed 
characters. 


Ап unusual combination in bi-chrome ribbons is the TANDEM ribbon. 
Here, the one color follows after the other on the spool. In other words, as 
the spool unwinds, the first half may be black, while the last half may be pur- 
ple. Such ribbons are used for regular typing on the first half, and for making 
hectograph masters through the last half. (Hectograph is a system of repro- 
ducing copies of typewritten material.) 


CARBON RIBBONS 

Carbon ribbons are becoming increasingly popular. The most commonly 
used are made of ordinary carbon paper. Others have plastic backing. They 
areusedon typewriters equipped with special carbon ribbon attachments. The 
pure black image obtained isoutstanding. The type pages can be photographed 
and reproduced for printing purposes. However, carbon ribbons are more 
expensive than fabric because they cannot beused more thanone time through 
the machine. Some machines, like certain models of Royal, L. C. Smith, 


and I. B. M. are provided with carbon ribbon attachments and use carbon rib- 
bons as well as fabric ribbons. 


SUMMARY 

There is as much difference in the quality of ribbons as there would be 
between suits of clothes. А typewriter repairman should use and recommend 
ribbons which have the following characteristics: 

1. Good quality fabric. 

2. High thread count (closeness of weave). 

3. Woven edges. 

4. Good quality ink. 

5. Proper chemical balance for colors. 


6. Standard length or longer. 
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PART II 
SPOOLS AND FASTENING 


Naturally, ribbons haveto be fastened to their respective spoolsor drums. 
There are several different ways in which this is accomplished: by loop; prong; 
clip; eyelet or hook. The following illustrations show each method of attach- 
ment. 


е LOOP 
FRE EA oe 
E 9 
PRONGS 
т Е CLIP 
|! 


HOOK 


The standard Royal spools are designed to accept any type of fastening. 
Each spool has prongs for piercing ribbon ends. It also has а slot for а bent 
clip, and а tab for а looped end. 


CLIP 


The identifying features of Royal spools are: the wide notch in the upper 
disc, the pointed tab for the looped ribbon end, and the spring loaded hinge in 
the bottom disc. All of the latest model Royal typewriters come equipped with 
plastic spools called "Twin-Pak". However, the metal spools can also be 
used on these machines. 
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POINTED TAB FOR LOOPED 
RIBBON END 


(ae: WIDE SLOT 


ae Te 


ROYAL 
ТОР воттом 


Spools for Smith-Corona typewriters аге identifiable by the large hole in 
the bottom disc and the slotted tube in the center. 


LARGE HOLE 
sLors X^ SS 
© S o í 
L.C SMITH 
TOP 


BOTTOM 


Standard Underwood spools are somewhat smaller in diameter than Royal 
or Smith-Corona spools. Both top and bottom discs are identical and have a 
series of perforated holes around the center post. (These same spools can be 
used on Underwood and Royal portables. ) 


Son N POLES 90 

far » D 

оо Q 
UNDERWOOD 


The following typewriters use "DRUMS", instead of spools: All Noise- 
less models, late model Remington and Underwood Standards, Underwood and 
Remington Electrics. Drums look like this: 
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Qu 


REMINGTON - UNDERWOOD 
NOISELESS 


Woodstock (now R. C. Allen) spools resemble a wheel with broad spokes. 
Note the identifying "cut-out" in the illustration following: 


HOW TO WIND RIBBON 


Atypewriter mechanic must know his "winds". That is to say, he must 
know whether to wind a ribbonona spool clockwise or counter-clockwise. The 
reason is simple. The ribbon feed is designed to take a certain course through 
the mechanism for smooth, trouble-free action. If the ribbon is wound in the 
wrong direction it will unwind and, fail to feed through the machine. It will 
also fail to reverse its travel automatically. The following illustrates the 
correct winding for almost all modern typewriters: 


The only exception to the above winding is to be found on the old Noise- 
less typewriters. The following illustration shows this difference: Some port- 
able typewriters are also wound in this manner. 
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EARLY AMER. NOISELESS 


An important thing to remember isthat the top ofthe spool is the clue. 
When winding the ribbon on an empty spool, be sure that you hold the spool 
top UP. If you invert the spool, it will wind in the opposite direction. Notice 
that the left spool is always wound opposite to the right spool. The ribbon re- 
verse mechanism depends upon the ribbon being wound in the correct direction. 
As the ribbon winds toward the end of the spool, certain functions take place 
to reverse its travel. Later on, you will study these actions in detail. 


The typewriter ribbon must be wound with a reasonable degree of tightness. 
If the ribbon is wound too tight, it will cause binding and strain on the mecha- 
nism. Too loose a winding will cause "bunching-up" and improper feeding. 


CORRECT 


One more fact must be noted about ribbons before you can install them 
on the typewriter. Some machines require the full spool to be inserted on the 
left side of the machine, while others must be inserted on the right. Here's 
a list to guide you: 
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Make Full Spool 
Royal Right 
Underwood Left 
Remington Left 
L. C. Smith Right 


When а ribbon is correctly and completely wound around а spool, there 
is approximately а quarter inch over-hang from the ribbon stock to the order 
edge of the spool disc. This is true of all typewriters. 


Cotton ribbons for portable machines are usually ten yards long. Standard 
machines use ribbons that are 12 yards long. Silk and nylon ribbons are usually 
one third longer. 


Occasionally it becomes necessary to transfera ribbon from one make of 
spool to another. This occurs when the repairman finds himself without the 
correct spool fora particular typewriter. Rather than delay the job by return- 
ing to the shop and obtaining the correct ribbon, he merely takes the ribbon 
from-another spool and rewinds on the customer's spool. Since most ribbons 
are 1/2 inch in width, there is usually no problem with this method of rewind- 
ing. The exceptions to this are the old style Underwood Standard, and all 
Royal and Underwood portables. The ribbon reverse mechanisms of these 
particular typewriters require a special eyelet about five or six inches from 
either end of the ribbon to operate the automatic ribbon reverse. 


NOTE: All prongs, clips, hinges and eyes must be in good condition. If 
a spool is defective in any way, the spool must be replaced. If there is a tear, 
broken loop, or pull-out eyelet, the ribbon should not be used. 
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LESSON 6 


FUNCTION OF SCREWS IN TYPEWRITERS 


Since typewriters are held together almost entirely by screws, it is very 
important to know how to identify them and their functions. 


All screws used in typewriters are made of hardened steel. It is impera- 
tive to avoid stripping, cross-threading, or breaking a screw in the machine 
because such carelessness may make it necessary to replace a major part of 
the typewriter at considerable expense in time and material. 


Stripping occurs when the wrong screw is forced into a hole. When this 
happens, the threads in the hole are ground out. The selection and use of the 
correct screw prevents this. 


Cross-threading occurs when a screw is inserted and forced into the hole 
at the wrong angle. The threads in the screw and the threads in the hole 
"cross" eachother. This situation caneasily be avoided if you make absolutely 
sure that the screw is started straight into the hole. 


Bi 


CROSS-THREAD 


Broken screws result from turning them too tight or using one that is too 
long. When you turn a screw in too tight, the head shears off. When you try 
to force а long screw down into а short hole, it "bottoms". 


IDENTIFICATION OF SCREWS 


Screws are identified by the: 


Shapes of their heads 
Diameters of their bodies 
Lengths of their bodies 
Number of threads 
Shapes of their tips 


орем 
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There are nine common screw heads used in typewriters. All other types 
are classed as "specials". The following illustrates and explains the various 
types of heads that you will encounter in your typewriter work. 


v I т E 


FLAT HEAD ROUND HEAD BUTTON HEAD OVAL HEAD FILLISTER 


The Flat, Round, Button, Oval and Fillister head screws are used to fas- 
ten parts together. The Flat head tits into a cupped or countersunk hollow so 
that it does not rise above the surface of the metal. The oval, round, button 
head, and fillister screws are used where there is sufficient clearance. (The 
head of the fillister head screw can be used also as a pivot or stop.) 


HEADLESS 


The Headless Screw is used to go below the surface of the metal. They 
are usually known as set screws. 


HEX HEAD 


The Hex Head screw is used where а part must be exceptionally tight be- 
cause much more leverage can be obtained through the use of a wrench rather 
than a screwdriver. The hex head is also commonly used in a typewriter 
where it would be inaccessable to а screwdriver when the machine is assem- 


B E 


ECCENTRIC ECCENTRIC 


The Eccentric Head screw isused to adjust or tocontrol the height, depth 
or movement of aparticular part. The eccentric head screw always hasa lock 
nut to secure and lock the screw in any position. 
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SHOULDER 


The Shoulder Screw acts as a bearing surface for a movable part or parts. 
Many shoulder screws аге used in а typewriter. 


The proper shoulder of а shoulder screw is determined by the diameter 
and length of the shoulder. If the diameter of the shoulder is too large it will 
not enter the hole in the work. If the diameter of the shoulder is too small it 
will cause а misalignment of the part. If the shoulder is too long the part will 
move up and down along the shoulder. If the shoulder is too short it will cause 
a bind in the part. 


SLOTS AND SOCKETS 


The common screw has a straight slot through its head for the screw- 
driver. Recently, however, manufacturers have been employing more and 
more Phillips, Clutch, and Socket Head Screws. The following sketch illus- 
trates the four types of slots or sockets you may encounter: 


P 9 o 


STRAIGHT PHILLIPS. CLUTCH SOCKET 


The type of slot or Socket makes very little difference to the typewriter 
repairman, so long as the dimensions of the screw are correct. The slots 
and sockets are interchangeable. The only difference is in the type of screw- 
driver to be used. 


BOTTOMS 


The bottoms of typewriter screws may be shaped as shown and described 
in the following: 


Flat bottoms are found on screws that merely fasten parts together. The 
bottom does not rest on any moving or stationary part. 
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Oval bottom screws are rounded so that they will not scratch or mar any 
part that may come in contact with them. They are used, also, where good 
appearance is required (where the bottoms are exposed to view). 


В 


OVAL BOTTOM 


Cup bottoms are used for rigidity. When а cup bottom is turned against 
a piece of metal, it digs and forms a natural locking action. 


о» BOTTOM 


А point pivot has а pointed end to hold any other part that pivots upon it. 


g 


POINT PIVOT 
The pilot screw is used where a part must be held ina fixed position. The 


pilot bottom enters a hole or a groove in a shaft and holds it in that position. 
It also is used as a pivot point for movable parts. 


Н 


PILOT SCREW 


The length of а screw is measured usually from the top of the screw to 
the bottom. The top is that part of the screw that lies flush with the top of 


ТЕТЕ 


MEASURE FROM HERE ТО HERE 


Shoulder screws and screws with pilot bottoms, however, are exceptions. 
We have already mentioned the need for measuring the height and diameter of 
the shoulder on the shoulder screw. Note also that the same requirement ap- 
plies to the pilot point of a pilot screw. The pilot point dimensions must be 
considered in addition to the length of the threaded portion. 
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The diameter of а screw refers to the diameter of the threaded part. En- 
gineers and machinists measure screw diameters in thousandths of an inch or 
by special wire sizes. Typewriter repairman, however, easily can recognize 
the diameters of the screws they use by eye because they work with only nine 
or so different standard diameters. These are very easy to distinguish after 
onlya little bit of practice. The following list enumerates the actual measure- 
ments of the diameters of popular typewriter screws: 


No Size in Thousandths of an inch 


.250 (one quarter of an inch) 
. 189" (189 thousandths) 
. 163" (163 thousandths) 
. 137" (137 thousandths) 
. 124" (124 thousandths) 
. 111" (111 thousandths) 
. 098" (98 thousandths ) 


1/4 
10 
8 
6 
5 
4 
3 
2 . 085" (85 thousandths ) 


00000000 


SUMMARY 


Expensive damage can be wrought on а typewriter by the use of wrong 
screws. You must be sure that every screw you use is the correct one for 
the hole. Since typewriter screws are hardened, they will strip and cross 
thread the softer metal if turned in the wrong hole. THE PROPER SCREW 
CAN BE STARTED EASILY WITH YOUR FINGER TIPS! 


Never force a typewriter screw! Never tighten excessively! 
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LESSON 7 


DISMANTLING MACHINE FOR CLEANING AND INSPECTION 


In previous lessons you worked with the parts, assemblies, and models 
of a typewriter, but now you start work on an actual machine - the complete 
typewriter, 


The condition of a typewriter depends onthe use it has had and the amount 
of care it has received, It almost goes without saying that well cleaned and 
lubricated typewriters which are inspected and adjusted regularly are a sound 
investment for their owners. Consider the advantages not only in terms of the 
ounce of prevention ог in the saving of time, but also in the effect on the morale 
of the typist and on the budgets of the owner. This is why a good typewriter 
repairman is an asset to every businessman who uses his services, 


In this lesson you will clean and inspect your typewriter. Your job will be 
to disassemble and clean it according to our directions. You will also be ex- 
pected to make some necessary minor adjustments as you inspect it. 


Before starting this lesson, place a newspaper under the machine to catch 
all dirt, oil, etc. 


Take the page marked «BEFORE CLEANING AND INSPECTION’’, which 
you will find at the end of this lesson, and place it in the typewriter. Depress 
the carriage release lever which is alongside the right knob and move the car- 
riage all the way to the left, Also be sure that the margin release levers are 
pushed to the rear. Findthe serial number which is located under the carriage 
on the right hand side of the frame, (To move the carriage, hold down either 
the left or right carriage release lever whichis located near the platen knobs.) 
Type this number in the space indicated (after "Serial Number"). 


NOTE: TYPEWRITERS WITH OBLITERATED OR MUTILIATED SERIAL 
NUMBERS ARE USUALLY STOLEN MACHINES. PROFESSIONAL REPAIR- 
MEN WILL NOT WORK ON SUCH EQUIPMENT, 


Roll your page up three spaces. (To roll your page, grasp either platen 
knob and turn it, Each time it "clicks in", you have moved your page one line.) 
Then type the following sentence three times (once on a line): ‘‘The quick brown 
fox jumps over the lazy dog.”” 
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(This sentence contains every letter of the alphabet and is consequently 
used by all typewriter repairmen to check the operation of the typewriter.) 


Remove the sheet, sign it on the bottom and put it aside for later use. 


CARRIAGE RELEASE 
LEVERS 


FROM FRONT OF MACHINE ==. 


REMOVAL OF COVER PLATES 


To clean а typewriter you must first remove the COVER PLATES. ша 
Royal, you begin with the top cover after first moving the carriage to the cen- 
ter of the machine. Lift up the top plate and take out the ribbon. You can do 
it more easily by "bunching up" several keys. Just depress several at а time 
They will hold together in the raised position and keep the ribbon guide up. 
This causes the ribbon guide to raise up. You can then slip out the ribbon 
through the loops. Just lift out the spools when the ribbon is free. 


To remove the top cover plate, unscrewthe four retaining screws that are 
parallel with the base and remove them. (Be sure to keep all screw types 
Separate so that you replace each in exactly the same holes \ 
you took them from.) Now, hold the top plate halfway open 
and raise up on the right hinge support until it clears the rib- 
bon cup. Repeat this operation on the left side and the top 
plate will come free from the machine, as in the previous 
illustration. леш 
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The rear cover plates, left and right, are held in place by three screws 
each. Move the carriage to the extreme left to remove the right plate, and 
to the extreme right to remove the left plate. You will note that there are two 
visible screws and one "invisible" screw hidden beneath the carriage. Just 
remove the visible screws and slide the plates up and out from under the head 
of the third screw. печ 


NOTE: After removing the right rear cover plate, be sure to replace the 
special head screw in the same hole from which you removed it. 


REMOVE 


The side plates are removed by pushing outward on the lower edge. Place 
your finger through the bottom of the machine and push out. (Note: Be sure 
to remove the touch control knob and screw on the right side before removing 
the right side plate!) If the plate is hard to push, Start it with your finger and 
pry it gently with a screwdriver from the outside. 
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SNAP OUT 


= ) 
e 


To remove the front cover plate, take out the upper left corner screw and 
the upper right corner screw. Then loosen (do not remove completely) the 
three lower screws located at the base of the front plate. 


LOQSEN LOCKING NUTS 


Next, loosen the Tabulator Set Key and the Tabulator Clear Key locking 
nuts located behind the front plate. 
Back out the screws just enough to remove the tabulator 
set and clear keys. Then remove the tabulator set and clear keys. 


Place the Manual Ribbon Reverse Switch to the left (located on the left 
side of the front plate). Holding the ribbon switch on the right side in line with 
the cut-out provided inthe front plate, and moving the Stencil Lock to the left, 
remove the front plate. The stencil lock will come out with the front plate. 
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LINE UP WITH a 
øl 


MOVE TO LEFT 


With the cover plates removed, you can see how much dirt and dust can 
betrapped within a typewriter! But there are still more recesses for dirt. 
The next procedure, therefore, is to remove the Platen, Feed Rolls, and Paper 
Pan. 


First, lift the paper bail (the hinged shaft with the two rubber rollers) 
out of the way so that it no longer rests on the platen. 


Next, loosen (don't remove) the two screws on the LEFT Platen Knob and 
remove the knob. 


Now, flip out the nickel plated hinged cover at the right end of the platen. 
If you turn the platen with the right hand knob, you will see two set screws 
that hold the platen steady on the shaft. (Do not confuse these with the screws 
that are already visable on the shank of the knob!) Remove the top screw and 
the lower pilot screw. 
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Remove the platen shaft by twisting and pulling out the right hand knob 
to the right. 


When the shaft has been removed, take out the platen. Lift it from the 
right hand side. Also, snap out the PLATEN CLUTCH. Just push it down and 
out to the right. 


CAUTION: SNAP THE SMALL COVER BACK INTO POSITION. IF YOU- 
LEAVE IT LOOSE YOU WILL BENDIT OUT OF SHAPE WHEN 
YOU MOVE THE CARRIAGE! 


The next step is to remove the paper pan. Merely remove the screws 
(indicated by arrows in the next illustration). 
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With the paper pan removed, you can see 
the front and rear feed rolls. Just lift them 
out of their bearings. 


Remove the LEFT carriage end plate by 
removing the front and rear screws. 


CLEANING 


With the cover plates, platen, paper pan and feed rolls removed, you are 
now ready to clean the machine. Bear in mind that this will be а "service" or 
"light" cleaning. It is superficial in the sense that you do not dismantle the 
entire machine and clean each individual part. Unless the machine has been 
subjected to abnormal conditions, the following procedure isall thatis neces- 
sary at this time. 


First, move the carriage to the left side (so that the dirt will not fall back 
into the machine) and brush vigorously with the machine cleaning brush that you 
found in Envelope No. 13. Clean out as much dirt and dust and as many eraser 
particles as possible from that side. Be sure toclean the carriage end. Then, 
move the carriage to the other side and brush again. Also be sure to brush out 
the rear of the carriage and the area around the front scale. 


Now with the carriage at one extreme, clean all the other exposed parts 
of the typewriter with the brush. Next move the carriage to the opposite end 
and clean the other side of the machine. Then brush out the ribbon spool cups 
and brush the area around the scales. 


The next step is to pick the dirt out of the segment slots. Take segment 
pick S-144 from Envelope No. 13, and use it as shown in the following illus- , 
tration. Dig in deep! Clean each slot thoroughly! 
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Givethe segment and type bar areaa final brushing. Then lubricate lightly 
with the oil you will find in the container in Envelope No. 14. 


Placeone handon the keyboard and press downon as many keys as possi- 
ble. In this way the parts under the type bars can be cleaned as well as the 
undersides of the type bars. 


Next, brush the tops of the key levers. 
Follow this above step by setting the machine on its back and 


brushing the underside of the key levers, working down towards the 
back of the machine. 


After removing as much dirt as possible from the machine, remove the 
newspaper and replace it with clean sheets. 


Next, take your type brush (the one you used in Lesson 5 when you cleaned 
the type) and dip it in liquid type cleaner. (You may use the alcohol you now 
have if you wish.) Brush the type vigorously. After you have cleaned the type 
with the moistened brush, be sure to wipe off all excess type cleaner with a 
clean dry cloth. If the sides of the type bars are dirty, moisten the cloth with 
a little of the cleaning solution or alcohol and wipe off the sides of the type 
bars. Thisis best done by depressing the keys on the keyboard one at a time, 
thus raising each type bar individually. 


When the machine is cleaned toa reasonable degree, you will then proceed 
to replace the feed rolls, paper pan and platen - BUT, not until you have clean- 
ed the shafts and shaft holes, and lubricated each bearing! Accordingly, take 
the rear and front paper feed rolls and remove them from their shaft. You 
can do this by holding one nut with a pair pf pliers, and removing the nut on 
the opposite side with the wrench. 
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Clean the shafts. Then clean the feed roll cores thoroughly with а pipe 
cleaner (also in Envelope No. 13). Saturate а clean cloth with alcohol and 
wipe the rubber rollers clean of all traces of ink and dirt. 


Now, place а drop of the oil on your finger tip and run it all around and 
back and forth along the shaft until а very slight film of oil remains from 
one end totheother. (Care must be taken not to lubricate these parts too much. 
REMEMBER: OIL WILL DECOMPOSE RUBBER!) 


Assemble the feed rolls on the shafts in the same order in which you re- 
moved them and tighten the nuts. Spin each rubber roller to make sure it turns 
freely on the shaft. If each spins freely, replace the shaft nuts; if not, remove 
those that stick and clean them more thoroughly. Install the feed rolls back 
into the carriage. 


The next step is to replace the paper pan. Wipe it clean and insert it in 
the carriage. Line up the screw holes and replace the screws. 


The final step is to replace the platen and clutch. Before doing this, how- 


ever, wipe the shaft bearing holes clean with the pipe cleaner and lubricate 
them very slightly. Then lubricate the shaft. 
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NOW WASH YOUR HANDS! 
You must avoid getting oil on the platen! 


Install the platen clutch. Place the clutch teeth on the detent roller and 
press downward. Snap clutch left into position. 


Flip out the small cover once again. Take the platen and place it back 
into the carriage, left end first. Insert the shaft. DON'T FORCE IT! You 
may have to rotate it slightly, or move the left end of the platen to get the shaft 
holes lined up. It will slip in easily once you do this. We repeat: DON'T 
FORCE IT! Wipe the platen clean with а cloth saturated with alcohol. 


Once the shaft is inserted, replace the two right hand screws. (Note that 
one screw has a pilot bottom. The other has а cupped bottom. ) Put the PILOT 
screw in first. 


When replacing the left hand knob, note the flats on the end of the shaft. 
Both screws are cup bottomed to lock securely on these flats. Be sure that 
your screws rest squarely on these flats (and not in the groove of the shaft!) 


Finally, replace the ribbon. (Review Lesson 5 for direction of winds, 
etc.) 


Do not replace the cover plates at this time. Place all screws in the empty 
envelope No. 15 marked "cover plate screws" and save them until you need 
them again in later lessons. Put the envelope and the cover plates in the large 
box in which the typewriter came to you. 
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CENTERING TYPE BARS TO GUIDE 


Sometimes the type bars stick or hang in the V-shaped type guide. This 
means that the type bar is bent to the left or right. Such а condition causes 
a sluggish action in the type bars. 


To test, proceed as follows: place the ribbon switch in stencil position 
which is all the way to the right. 


Hold down the space bar and depress the keys on the keyboard, one at a 
time. Press each key just enough to raise it to the platen and tap the type bar, 
first on one side, then on the other. 


If it moves in one direction only, it indicates that the type bar is not cen- 
tered. Inthis case, grasp the bar with your fingers, move it out of the type 
guide, and spring it slightly away from the side of the guide, where it was hit- 
ting. Then retest. 


Sometimes the heelof the typebar becomes burred. This also causes the 
type bars to hang in the type guide. In such cases, the burr must be filed 
away. 

CAUTION: NEVER FILE OR BEND THE "V" IN THE GUIDE" If you widen 
the V beyond its normal design, the type will hit off center and you will not be 
able to make further adjustment, except by replacing the guide. 


By centering the type bars in the guide, you will considerably improve the 
action of the typewriter. 


Replace the ribbon switch in the center or black position. 
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SUPPLEMENTARY INFORMATION 


You can now begin to earn money! 


You may hardly believe it, but you have enough knowledge to clean and 
lubricate customers” typewriters for pay. You have the tools, the information, 
and the experience which you picked up while doing these seven lessons, All 
you need now is a little confidence in yourself and the opportunity to make your 
first fee in typewriter servicing. 


There are three standard cleaning procedures that are used by the type- 
writer repairman: 


FIELD CLEANING 
‘Field’ cleaning is done in the customer's office as follows: 
1. Remove the side plates, platen, paper pan, and feed rolls, 
2. Pickthe segment, 
3. Brush out as much dirt as possible from the entire machine, 
4. ОП all moving parts that appear dry. 
5. Clean the type, platen and feed rolls with type cleaner. 
6. Assemble and replace the parts you removed, 
7. Check the complete machine for smooth operation, 
The average charge for a field cleaning is $5.50. However, inquire of 


other typewriter repair shops in your area to learn what they charge for this 
Service, Always meet local prices, but DO NOT CUT THEM: 
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SHOP CLEANING 

*'Shop'' cleaning is done in your own shop as follows: 

1. Remove the side plates, platen, paper pan, feed rolls, and ribbon. 

2. Pick the segment, 

3. Blow as much dirt as possible out of the machine, using an air com- 
pressor, which may be purchased at your localpaint supply store; or 
use a vacuum cleaner. (Some types of vacuum cleaners can be re- 
versed to operate as blowers.) 

4. Spray all of the moving parts lightly with typewriter oil. You can use 
an oil spray gun similar to the pump” type used for spraying insect 
repellent, You can also use the spray attachment that comes with 
most vacuum cleaners. 

5. Clean the type, platen, and feed rolls with type cleaner. 

6. Assemble and replace the parts you removed, 

7. Replace the old ribbon with a new one, if necessary. 

8. Check the complete machine for smooth operation, 

The average charge for a shop cleaning is $9.50 (plus the ribbon, if you 

Supplied one), Remember, meet local prices, 
CHEMICAL CLEANING 


**Chemical"' cleaning is done in your shop as follows: 


1. Remove all of the cover plates, the platen, paper pan, feed rolls, 
and ribbon. 


2. Pick the segment, 


3. Blow out dirt with compressedair, the same way as you do for ‘‘shop’’ 
cleaning. 


4. Cover all decals thoroughly with grease. 
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10. 


11. 


12. 


13. 


14. 


Immerse the machine in degreasing solution for 15 or 20 minutes, 
using а large pan. The degreasing solution may be purchased from 
any of the typewriter supply dealers listed at the end of this supple- 
ment. (If the machine contains paper key cards, do not immerse the 
keyboard. KMM Royal models have paper key cards, ås you already 
know. Plastic key tops, however, can be immersed.) 


While the machine is in the solution, clean the cover plates with a 
rag that has been saturated with ammonia. (Use a stiff brush on the 
plates with crackle paint finish.) 


Clean the platen and feed rolls with type cleaner. 


Remove the machine from the degreasing solution and allow it to drain. 
Use a drain board that permits the solution to run back into the pan, 
as it may be used over and over. 


When most of the solution has drained, immerse the machine in an- 
other pan, with cleaning solvent that containsoil (such as Fedratone, 
manufactured by the Federal Mining Co., Kearney, N. J.) Move the 
machine up and down several times in the solution, then remove it 

and let it drain. (Once again, save the drained solution for future use.) 


Operate all of the keys on the keyboard and the left and right hand 
margins. 


Blow off any excess solvent with compressed air. (If you have no 
compressor, wipe off the excess solvent with a rag, being sure to 
wipe each type bar individually.) 


Reassemble the typewriter. 
Check the machine for smooth operation. 


Install a new ribbon, if necessary. 


The average cost of a chemical cleaning is $19.50 plus parts. On parts, 
add 33 1/39 to your cost. 


A thirty day guarantee is usually given on any typewriter that is chemi- 
cally cleaned. 
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GENERAL INFORMATION 


Other means by which the typewriter repairman can make money are the 
"Overhaul" and the "Maintenance Contract". They both involve methods that 
you have not learned as yet and therefore, will be described further on in the 
course. 


If you should have a typewriter repair job that is beyond your present cap- 
ability, take or ship the machine to your nearest manufacturer's agent or 
branch office. In this way, you will retain а customer until you are better 
able to service him. Do not let this embarrass you, it happens to almost 
everyone who starts out inthis business. By the time you complete this course, 
however, you will be able to do а complete job. Remember, at present you 
are ready only to tackle cleaning and lubrication of parts. You are not yet 
ready to make major adjustments. Instructions for this type of work are in- 
cluded in the lessons that follow. 


The dealers listed below will supply you, as а student of the Typewriter 
Repair School, with whatever supplies you need. It is wise however, to have 
your local printer make up a small quantity of letterheads and envelopes. Most 
commercial firms have more confidence and respect for orders and requests 
that come in on a printed letterhead. It's "businesslike". 


AMES SUPPLY BRANCHES 


Ames Supply Company Ames Supply Company 

2537 Curtiss Street 1190A North Highland, N.E. 

Downers Grove, Illinois Atlanta 6, Georgia 
(HOME OFFICE) 

Ames Supply Company Ames Supply Company 

545 Mission Street 1817 Grand Avenue 

San Francisco 5, California Kansas City, Missouri 

Ames Supply Company Ames Supply Company 

37 Murray Street 8807-09 Joy Road 

New York 7, N.Y. Detroit, Michigan 48204 

Ames Supply Company Ames Supply Company 

1232 Crampton Street 3298 N.W. - 41st Street 

Dallas 7, Texas Miami, Florida 


Supplies for repairmen, in Puerto Rico, are supplied through "EXPORT 
DEPARTMENT - AMES SUPPLY COMPANY - 2537 CURTISS STREET, 
DOWNERS GROVE, ILLINOIS. 
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LESSON 8 


REMOVING AND ASSEMBLING THE CARRIAGE 


In this lesson you will concentrate exclusively on the carriage. Before 
starting, however, place newspaper under the machine to catch all dirt, oil, 
etc. Take the PROJECT SHEET which you will find at the end of this lesson, 
and place it in the machine. 


Then, type the following line three times, under the heading "BEFORE 
REMOVING THE CARRIAGE". 


"The quick brown fox jumps over the lazy dog." 


Remove the sheet from the machine and put it aside until you need it a- 
gain. 


POSITION ILLUSTRATIONS 


Throughout the balanceof this course, you will note small diagrams along- 
side some of the illustrations. These diagrams show you in which position 
the typewriter must be, so that you have the machine facing in the proper di- 
rection to perform your work. 


FACING FRONT OF TYPEWRITER FACING REAR OF TYPEWRITER 


1—3 
test 


—— 


Carriage At Center 


Carriage to Right Carriage To Right 
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RIGHT SIDE LEFT SIDE 


ON BACK 


On Back On Back 


REMOVING THE CARRIAGE 


Working from the rear of the machine, move the carriage to the extreme 
left. Unhook the Drawband (A) from the carriage end, but be sure to hold the 
drawband tight, as it is under considerable spring tension from the main spring. 
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Move the carriage to the opposite side and hook the drawband on the draw- 
band Anchor Screw (B). 


Remove Carriage Clamps (C & D). LOOSEN center clamp (E). Do not 
disturb the remaining two clamps. Note that the carriage must be moved to 
the left so that you can loosen the screws from the center clamp. 
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Move the carriage to within one inch of the extreme left. Then, pull back 
and up to disengage the Rear Carriage Bearing (F) from the Support Rail or 
Rod (G). 


On some Royal Machines, а Round Rod is used instead of а Rail. 


If your machine has а rod, you will have to remove the bearing that rests 
on the Inner Support Rod. You can reach this, by pulling forward the hinged 
paper table as shown in the illustration that follows. 


PRESSURE ON 
FRONT BAIL 
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(H) PUSH 
DOWN & OVER 


TILT END OF CARRIAGE 
UP SLIGHTLY 


Move the carriage all the way to the left and tilt it toward the keyboard. 
Slip the Rack Lock (H) through the opening between the carriage end the Rack 
Bail (I). (It may be necessary to assist it with а screwdriver. ) 


Lift the carriage from the machine. Then, remove the twocarriage bear- 
ings and the Circlet Gears. 


Inspect the carriage rails to see that they are not bent and do not have pit 
marks. Pit marks appear in the rails when a machine has been dropped or 
when something heavy has been dropped on the machine. Dropping causes the 
bearings to pit the rails. When heavy pit marks are found, the rails must be 
replaced. When the damage is slight, the rails must be "honed" down with a 
special honing tool that grinds out the marks. 


HONING TOOL 
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ASSEMBLING THE CARRIAGE 


Before proceeding to replace the carriage, remove the support rail or rod 
from its brackets by removing the four screws (two on either side). 


SUPPORT RAIL 


The following are the instructions for assembling the carriage to the base. 
Face the rear of the machine and follow the instructions step by step so that 
your carriage will operate smoothly when you have replaced it. 


Wipe the carriage rails and circlet gears clean. After you have done that, 
wipe them with an oily cloth. Then, place a drop of oil on the center bearing 
and also on the support rail bearing. Position the ball bearings and the circlet 
gears according to the markings on the lower carriage rail (K). Each circlet 
gear hasone side that is slightly beveled. Place the gearson the ball bearings 
with the beveled sides down. 


BEVELED SIDE DOWN 


28 
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Move the margin stops to the ends of the carriage. If you fail to do this, 
your carriage travel will be limited and you will not be able to move it from 
one end to the other. 


Hold the carriage above the lower rail so that the opening between the 
carriage end and the rack bail is directly above the rack lock. Slip the rack 
lock through the opening and rest the carriage on the lower rail. Check the 
center clamp to see that it clears the lower carriage rail. 


LIFT FORWARD 


RACK LOCK 
— R 


a= LOOKING DOWN INTO CARRIAGE 


After the carriage is in place, the ball bearings and the circlet gears must 
be positioned. Move the carriage to your left. When it reaches the extreme 
end, raise the left end slightly and position the bearing so that the end of the 
circlet gear is three teeth in from the end of the lower rail. You can move 
the bearings with a small screwdriver or a spring hook. (If the bearings 


Should fall out, they can be replaced by merely raising the carriage end and 
slipping them between the two rails.) 


THREE TEETH FROM 
THE END 
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Now, with the carriage in the same location, lift up the opposite side and 
position the bearing so that the circlet gear is three teeth in from the edge of 
the upper rail. 


If the bearings are set too close to the end, they may fall out, and the car- 
riage will not move. If they are set in too far, the carriage will be off balance 
when it approaches either end, and it will tilt down. This will cause а bind in 
the carriage clamps at the opposite end of the carriage. 


SET IN TOO FAR 


You must now take care not to disturb the location of these bearings until 
all the clamps are installed and adjusted. You must hold the carriage down 
whenever you move it. 


Depress the carriage release lever on your right (while holding the car- 
riage down) and move the carriage so that you can replace the end clamp. 


Install the end clamp with the screws tight enough to hold the clamp, but 
loose enough so that it can be moved by tapping it left or right to make the ad- 
justment. Adjust the clamp so that it binds slightly on the lower rail and then 
tap the clamp until the bind is removed. 
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Hold the carriage release lever down and move the carriage slowly from 
one end to the other to make sure the clamp does not bind at any point on the 
lower rail. 


Although you know that the clamp does not bind on the lower rail, you do 
not yet know if it is positioned too low. To determine this, position the car- 
riage so that the clamp is under the lower rail. Then, alternately raise and 
lower the carriage while moving it to the left. To insure a tight fit, you must 
remove as much up and down movement as possible. You may have to adjust 
your clamp а number of times before you achieve this. (Remember, each 
clamp must be in correct adjustment before you proceed to the next one.) 


The next step is to check the clamp on the other end of the carriage. Al- 
though you did not disturb this clamp when removing the carriage, it may not 
have been in correct adjustment to start with. Therefore, make the test as 
above and adjust if necessary. Now, install the other clamp which you re- 
moved previously. 


The proper sequence is to adjust the two end clamps; then, the two in- 
termediate; and last, the center clamp. Be certain to move the carriage from 
one side to the other slowly after setting each clamp. Recheck the position of 
the ball bearings. If they have moved, you will have to reset them. 
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The next step is the replacement and adjustment of the support rail or 
rod. Before proceeding, observe the screw holes in the support rail. You 
will note that they are not centered. They are positioned that way purposely 
so that you can distinguish the upper lip from the lower lip and thus avoid in- 
stalling the rail upside down. The holes are nearest the lower lip. 


UPPER LIP 


As you know, the support rail (L) is held in position by the screws, two 
on the left and two on, the right. The support rail brackets have elongated slots 
which permit the support railto be raised or lowered. 


MUST TRAVEL 
ON LOWER RAIL 


BINDING SCREWS 
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They also have elongaged slots where they attach to the base. This per- 
mits movement of the brackets in or out. 


Move the carriage to one side and install the rail with two screws. Leave 
the screws loose enough to permit moving the rail up and down by tapping 
lightly. These same adjustments apply to a machine equipped with a support 
rod. Inthis case, the support rod bearings merely ride on top of the rod. 


LOOSE 


ADJUST UP 
AND DOWN 


The carriage must ride on the center bearing, and the support rail bear- 
ing must also ride on the lower lip of the rail from one end to the other. This 
is the condition you must achieve, so proceed as follows: 


(If your machine has a rod, be sure to replace the bearing before pro- 
ceeding!) 


Move the carriage to the extreme left and apply downward pressure on 
the right carriage end. While holding down on the right carriage end, move 
the support rail until the lower lip contacts the bearing. Then, tighten the 
Screws on that side. 


Do the same at the opposite end of the carriage. 


Check to see that the guide rod (M) is riding on the center carriage bear- 
ing (N) from one side to the other. If the support rail is set too high, the 
guide rod will not ride on the center bearing while the carriage is being moved 
from one side to the other. 


CENTER 
BEARING 
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If the support rail is set very low, the bearing will not ride on the lower 
lip. This, of course, would put the carriage out of balance. 


If the support rail is just а little low, the carriage will tilt when it is at 
the end. This will be particularly noticeable on wide carriage machines. After 
you have adjusted the support rail, you can test for this condition by moving 
the carriage to one end and pressing down on the end that is at the center of 
the machine. If there is any movement, the support rail is low and must be 
raised. (This test should be made on both ends of the carriage. ) 


The next adjustment is the positioning of the support rail or rod in or out. 
Loosen the four screws that hold the brackets to the base. Then, move the 
carriage to one end. 


Move the bracket until the edge of the lower lipis flush with the side of the 
bearing. Tighten the screws. 


FLUSH BINDS 
(CORRECT) (WRONG) 


Move the carriage to the opposite end and perform the same adjustment. 


Observe the position of the roller bearing. It must be seated squarely on 
the lower lip. You may have to bend the bearing bracket to achieve this square- 


1 


SLANTED (WRONG) NOT SEATED 
(WRONG ) 
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After you are satisfied that all your adjustments are correct, hook up the 
drawband to the carriage end. (If by chance you let the drawband slip loose 
from your fingers, it will wind up on the main spring drum! The main spring 
tension will then be completely relaxed. SO DON'T LET IT SLIP. 


In the event such an accident occurs, move the carriage to the extreme 
left (as you face the rear of the machine). Unhook the drawband (A) from the 
mainspring. 


Take the long wire spring hook, that you found in the Envelope marked 
“Tools”, 


Insert the spring hook underneath the carriage ina straight line from the 
anchor screw to the main spring. Hook one end of the drawband on the spring 
hook and pull it through. 


DRAW BAND (A) 
SPRING DRUM 
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Wind up the main spring FOUR complete turns to the left and hook the 
drawband to the main spring. Hold the main spring tightly with your fingers. 
Then, hook the opposite end of the drawband to the carriage end. (Be sure the 
drawband is not twisted!) 


SUMMARY 
A balanced carriage is essential for the proper operation of a typewriter. 


All binds must be removed by careful adjustment. The carriage should beas- 
sembled as securelyas possible to the machine, yet be free to move smoothly. 


HOMEWORK ASSIGNMENT 
1. Take the PROJECT SHEET you typed on at the beginning of this les- 
son. Place it in the typewriter and about halfway down, under the 
heading "AFTER ASSEMBLING THE CARRIAGE", repeat the same 
sentence as before, "The quick brown fox jumps over the lazy dog". 
2. Nowtakethe TEST SHEET (next page) andanswer allquestions. Check 
your answers carefully. Then place the PROJECT SHEET and the 
TEST SHEET in an envelope and mail them both to us. 


3. BESURE TO TYPE YOUR NAME ON BOTH SHEETS. 
GO ON TO THE NEXT LESSON. 
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LESSON 9 


LINE SPACE MECHANISM 


LINE SPACE LEVER 


V STOP 
i RELEASE LEVER 
I 
! V a »- LINE SPACE PAWL 
л? id p^s 
EE РЕК = 
„©. uade die: 
GER B SPACE 
VARIABLE BUTTON » a ms ce 
! - 
| , 


LINE SPACE 
LEVER STOP 


І 
rd 

gs RETURN 
1 SPRING 


CLUTCH DETENT 


The Line Space Mechanism is used to space the paper upone, two or three 
lines at a time. The action begins when the typist pushes the Line Space Lever 
to the right. As the line space lever pivots, it pushes the Pawl into one of the 
teeth of the Clutch. 


The lever must be free on its bearing and it must be straight. If it were 
bent down it would rub on the top cover plate. The return spring must have 
sufficient tension to restore the lever to rest position. (The return spring is 
underneath the pivot. ) 


The travel of the lever is limited by the Lever Eccentric Stop while the 
travel of the pawl is limited by the Pawl Eccentric Stop. 
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STOP 


LOOKING DOWN ON MACHINE 


The lever stop absorbs the shock of the lever as the typist pushes it to 
return the carriage to the left margin. If the stop is incorrectly adjusted, the 
clutch will either overspace or underspace. The overspace condition occurs 
when the lever stop is set too far to the rear. Underspacing occurs when the 
lever stopis set too far forward. In both cases the Clutch Detent is not seated 
between the teeth of the clutch. 


PAWL 
PAWL 
Ü 
Q © 
DETENT RESTING 
ON POINT DETENT RESTING 
BETWEEN TEETH 
WRONG RIGHT 


Take the PROJECT SHEET at the end of this lesson and insert it in your 
machine. Type one standard sentence with the Space Indicator in the single 
space position (all the way to the rear). 
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Use the line space lever to turn the paper up seven more spaces. Type a 
second standard sentence. 


Space the paper up another seven spaces with the lever and type a third 
Standard sentence. Your sheet should appear as in the following illustration: 


LINE SPACE ADJUSTMENT 


the quick brown fox jumps over the lazy dog. 


fre 


the quiok brown fox jumps over the lazy dog 


/ 7 space 


the quick brown fox jumps over the lazy dog. 


Now, roll the platen back so that you can type directly on the first line 
you typed before and retype the standard sentence. (Don't be concerned if the 
letters do not print directly on the originals.) 


Space the paper up again with the lever seven times and type directly on 
the first three words of the second sentence. 


Finally, space the paper up again with the lever seven more times and 
type directly on the first three words of thé third sentence. 


Remove the paper and put it aside for later use. 
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To determine whether the stopsare adjusted properly move the space in- 
dicator to the position farthest to the rear (single space position). Push the 
line space lever to the right until it rests against the lever stop. Hold the lever 
in that position and draw a pencil line across the clutch and the space indicator. 


Still holding the line space lever to the right, attempt to rotate the clutch 
counter-clockwise (toward you). If the lever stop is correctly adjusted, there 
Should be 1/32 of an inch movement of the clutch (note the difference between 
the pencil lines on the clutch and the space indicator). 


If there is more or less movement than 1/32 of an inch, loosen the nut 
and turn the stop until the condition is corrected. Then, retighten the nut. 
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Next adjust the pawl stop. To test, hold the line space lever to the right 
as before, and try to rotate the platen in the opposite direction (clockwise). 
Movement should be 1/64 of an inch. Ifthere is none, loosen the nut that holds 
the pawl stop with your 1/4'' wrench, and rotate the stop until the adjustment 
is correct. Retighten the nut. 


CAUTION: DO NOT ELIMINATE ALL THE PLAY. If you do so, you will 
"choke" the movement of the pawl. This would cause underspacing because 
the detent will not be able to seat itself in the clutch. In order to be sure that 
you have not choked the pawl, push the line space lever to the right. Then, 
release the line space lever slowly. If the clutch moves as the lever is re- 
leased, the pawl is "choking" and the stop must be readjusted. 

Note the small spring on the pawl. If this spring is weak, distorted, or 
broken, the pawl will slip over the clutch teeth and no space will occur. 


The detent spring should have sufficient tension. Otherwise, the detent 
will not seat correctly between the clutch teeth. This will result in incorrect 
line spacing between the first and second typed lines. 


ЕТА 
New York City, 
New York 


Another condition that can occur isa typed line that seems to be going up 
or down hill. This happens because the detent, in trying to seat itself, turns 
the clutch as the typing progresses. 

Mr. John Jones (traveled downhill) 


Mr. John Jones (traveled uphill) 


This often occurs when a typist turns the platen by the knob and leaves 
the detent resting on the point of the clutch tooth. If there's sufficient tension 
on the detent spring, the platen will roll into correct position automatically. 
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The adjustment on the detent spring is made by turning the Adjuster coun- 
ter-clockwise approximately one half to one turn. CAUTION! IF YOU TURN 
THE ADJUSTER TOO FAR, THE PLATEN WILL BE HARD TO TURN. ALSO 


THE ADJUSTER MAY RUB ON THE BACK OF THE SEGMENT AND CAUSE А 
BIND IN THE CARRIAGE! 


ADJUSTER 


One of the features of the Royal KMM typewriter is the Detent Release. 
By pulling the release lever forward, you can disengage the detent. This per- 
mits both the platen and clutch to roll freely. Thus the typist can quickly roll 
the paper up or down in her machine and strike а line wherever she pleases. 


When she restores the lever, she can return to the original line without having 
changed the spacing. 


RELEASE 
LEVER 
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At the beginning of this lesson, we said "The line space mechanism is 
used to space the paper up one, two, or three lines at а time". This is ac- 
complished by covering the teeth of the clutch. When you push the space in- 
dicator forward, you are also moving the circular shield so that the "tail" 
prevents the pawl from dropping into the tooth. Thus, when you push it all the 
way to the rear, you cover all but one tooth. This means that the pawl can 
move only the distance of one tooth. When you move the indicator to the mid- 
dle position, the shield reveals two teeth. The pawl then drops into the nearer 
tooth and pushes the clutch two teeth around. А similar action occurs when 
you place the indicator at the 3-space position. 


SHIELD SHIELD 
SHIELD 


ка 
fale А, 


ы cuf kst” 


I TOOTH 2 TEETH 3 TEETH 
(1 SPACE ) (2 SPACES) ( 3 SPACES) 


When the indicator is set at the single space position, the pawl should 
drop directly between the clutch teeth. If the shield is bent up, the pawl will 
overshoot the tooth, and no spacing will occur. If it is bent too low, it may 
occassionally engage one tooth too soon and cause over spacing. 


Test for pawl shield adjustment by setting your indicator at the single 
Space position and operating the line space lever slowly. Then, operate the 
line space lever quickly. If necessary, make the required adjustment with a 
Screwdriver, using it as a lever to raise or lower the end of the shield. 


Test your machine in all three line space positions. 


The left knob of your typewriter contains the Variable Button. When pushed 
in, this button disengages the platen from the clutch. This permits the typist 
to vary the spacing of her lines. This would be necessary, for instance, when 
the typist has to type on a printed line, or fill in. It is also used if she has to 
type in between a line, to insert something. 


4 


three parts H20 


now is the time for all good men 


NAME (Prease Print) John Н. Smith 
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This mechanism rarely causes trouble. If the button moves freely and the 
platen disengages from the clutch, no further inspection or adjustment is ne- 
cessary. Sometimes, however, the knob screws become loose. If they are 
not tightened on the flats of the shaft, one of the screws may turn into the 
groove and block the movement of the button shaft. This occurs usually when 
some office "handyman" attempts to tighten the knob of the machine. 


If the button moves in and out freely and the platen does not disengage 
from the clutch, you will find that the tongue washer at the end of the platenis 
either missing, broken, or out of position. 


Check your machine for correct operation of the Variable by pushing in 
the button and rotating the platen with the RIGHT knob. The platen should ro- 
tate independently of the clutch. When the button is released, the platen and 
clutch should rotate as one unit. 


SUMMARY 


Correct line space is essential on any typewriter. The principle factor 
is the correct action of the pawl and clutch, and the precise adjustment of the 
eccentric stops. 
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LESSON 10 


PAPER FEED MECHANISM 


The paper feed mechanism of any typewriter isclosely related to the line 
Space mechanism, which you studied in the previous lesson. When trouble is 


encountered with paper feed, the line space adjustments must be checked be- 
fore you go to work on the paper feed. 


The major parts of the paper feed mechanism are the (1) platen, (2) rear 


feed roll, (3) front feed rolls, (4) paper pan, (5) paper bail rolls, and (6) paper 
release lever. 


S "P, PAPER 
PLATEN ts RELEASE LEVER 


==” 
REAR FEED 
ROLL 


PAPER PAN 


- $ 
FRONT FEED ROLLS 


SHAFT 


The first check to make is on the platen shaft to see that it is straight. 
It may be bent on either end, or in the middle. Since this will cause а bind, 
the shaft must be straightened. Therefore, refer back to Lesson 7 and follow 


the directions for removing the platen, paper pan and feed rolls. Then, re- 
insert only the shaft in the machine. 
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Spin the shaft. If the shaft is bent or if it "wobbles" in the middle, turn 
it until the "high" spot is up. Press down with the palm of your hand and 


straighten it. (Note that you may have to spin and press a number of times 
before you bring it in line.) 


22—04 


If either end is bent, install the knob and rotate the shaft until the high 
spot is up. Then, press down on the knob until you straighten it. 


PRESS DOWN LIGHTLY 


| 


. TF 


Of course, а shaft that is distorted or bent beyond reason must be re- 
placed with а new one. 
CARRIAGE ENDS 


The next check is to see whether the carriage ends are in line with each 
other. 


Take а small screw and use it as а temporary shaft for the clutch. Just 
insert it through the clutch and bearing hole. 
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Insert the platen shaft through the right carriage end. Just before it 
touches the clutch, sweep it around the rim of the clutch as though you were 
going to draw an imaginary circle on the rim. If the bearing holes are in line, 
the imaginary circle will be concentric with the clutch. If the bearings are 
out of line, the imaginary circle will be off to one side of the rim. 


@ 


CORRECT 
Ра 
$i M 
0+ 
INCORRECT 
№ 
(hy 
E 
0 
INCORRECT 


If you fii. ^at the bearing is out of line, form the right carriage end by 
using the plate. haft as a bending tool. Form the end in easy stages until 
the ends are in li >. If one of the carriage ends is out of line, it will cause a 
bind in the platen shaft. 
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| Ё 
Y^ 1Р7 


To test the left bearing, remove the screw and іпвегі the shaft in the 
left end. Sweep the shaft around the right bearing hole. If the left end is 
in line, the shaft will swing evenly around the hole. If you find it to be out of 
line, you can form the left end in the same manner as you did the right end 
using the platen shaft as а bending tool. 


If both ends are straight, and in line, the shaft will spin freely when in- 
serted all the way through. 


REAR FEED ROLL 


The next check is on the rear feed roll. It must turn freely on its own 
shaft. It must also spin freely when it is installed on its hangers. 


It is most important that the spring tension on the hangers be equalized. 
The rear feed roll merely serves as a guide, so that the paper feeds straight 
into the machine until it is picked up by the front feed rolls. 


(2) STUDS 
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If the spring tension is not equal, the paper will feed at an angle. If the 
tension is too tight, it will crimp the carbon and second sheets, producing а 
wrinkled design known in the trade as "treeing". If the tension is too loose, 
the paper will hardly feed at all. (Occasionally the hangers fall out because 
they are held in only by the tension of the springs. ) 


The tensionon the hangers is adjusted with a 1/4" wrench. To INCREASE 
tension, turn the nut towards the RIGHT end of the carriage. To DECREASE 
tension, turn in the opposite direction. 


5-14 WRENCH 


T. INCREASE 


CAUTION! WHEN ADJUSTING THE TENSION, MAKE SURE THAT THE 
PAPER RELEASE LEVER IS IN THE REAR (ENGAGED) POSITION. IF THE 
PAPER RELEASE LEVER IS FORWARD, THE HANGERS ARE BEING HELD 
OUT OF POSITION RY THE RELEASE ROD. 


ENGAGED 


RELEASE ROD 


ENGAGED POSITION 
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RELEASE ROD DISENGAGED POSITION 


Examine the tension of the hangers in your machine. Feel the tension by 
pushing the hangers to the rear. If the tension is unequal, tighten the looser 
one until it matches the tension of the other. (Later, you will make a final 
adjustment. ) 


FRONT FEED ROLLS 


The front feed rolls must turn feeely on their shaft. They must also spin 
freely when placed upon their hangers. Occasionally, the front hangers become 
bent to the side and choke the spinning of one of the rolls. When this occurs, 
the pressure should be relieved by straightening the hangers until there is а 
little side play in each roll. (When any roll does not turn freely, the paper 
feeds at an angle. Also, if the typist is using carbon paper the carbon will 
feed through the machine faster than the original copy.) 


The center hanger has а stronger spring than the others. This puts greater 
pressure on the center of the paper and thus produces an "ironing out" effect. 


The two end hangers have less tension thanthe center hanger. Both ends, 


however, must be equalized. If unequal, they will force the paper through the 
machine at an angle. 
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Test the front hangers in your machine to see that the center hanger is 
tighter than the end hangers, and to see that the end hangers are equal to each 
other in tension. (Use your sense of touch to judge this.) 


Adjustment is made by loosening the lock nut and 
turning the screw (in to increase and out to decrease tension). 


THE FRONT HANGERS HAVE GREATER TENSION THAN THE REAR 
HANGERS because they do the actual feeding of the paper. You will make the 
final test for the front later on. 


RELEASE LEVER 
The paper release lever, as you noted before, turns the release rod. If 
you examine the hangers and the release rod, you will see that the ends of the 
hangers rest in grooves. When the rod is turned by the release lever, the 


hanger ends are moved out of the grooves. This moves the feed rolls away 
from the platen. 


Lack of lubrication is the chief source of trouble encountered with this 
mechanism. Be sure to place а drop of oil at the following points: 


1. Where the hangers contact the rod. 
2. Where the rod rotates in the carriage rail. 
3. Both ends of the rod. 


4. At the release lever bearing (at the shoulder screw of the large 
gear). 


If the rubber on the feed rolls becomes flattened or hardened from age, 
they should be replaced. (This also holds true of the platen and the paper bail 
rolls.) 
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Occasionally, the lever bearing screw becomes loose. This screw should 
be tightened CAREFULLY! Although the head is large, the body of the screw 
is extremely small. DO NOT OVERTIGHTEN! 


RELEASE LEVER 
SCREW 


ROD GEAR SCREW 


Another problem that arises is when the rod gear screw loosens or falls 
out. When this happens, the end gear fails to mesh with the release lever. 
The gear must be positioned as shown in the previous illustration. (Note the 
position of the end teeth!) 


If excessive wear in the gear teeth is evident, the gears should be re- 
placed. 


PAPER PAN 


The paper pan is correctly shaped by the factory so that its curve con- 
forms to the cireumference of the platen. This is where most of the paper 
feed trouble occurs! When any part of the paper pan is distorted, the whole 
paper feed mechanism is thrown out of kilter. 


Take your platen and place it in the pan. First note the fit. It should be 
straight and cradled squarely. All the fingers, both short and long, should 
rest evenly against the platen. 


Lesson 10 — Page 8 


HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


If any finger is out of line, it should be formed back into place with your 
fingers. (NOTE: DO NOT USE PLIERS OR FORMING TOOLS ON ANY PART 
OF THE PAPER PAN!) 


When you are satisfied that the paper pan is straight, place it into the 
machine and install the screws. 


Operate the paper release lever. If the pan "dips" when the lever is pulled 
forward, it indicates that it is resting on the front feed roll hangers. In this 
condition, the pan is exerting pressure against the feed rolls and this prevents 
them from contacting the platen properly. 


To correct this condition, remove the paper pan and squeeze each end 
evenly in the palm of your hand until you "close" the curve а slight amount. 


Replace the paper pan and test it. If necessary, repeat the operation un- 
til the pan does not dip when you operate the release lever. 


Do not form the pan too much. When the release lever is in the engaged 
or normal position, the end fingers should rest directly on the nuts of the feed 
roll shaft. If the pan is too high, it will be too close to the platen and will pre- 
vent paper from passing through. 

CLUTCH 


Take the clutch and examine it. You will see that it consists of а cup and 
а gear. If you look closely at the inside of the cup, you will see a ring with 
many fine gear teeth. Sometimes, these teeth wear and cause the cup to slip 
around the variable platen end. This is usually recognized by a peculiar, 
grinding noise. When this occurs, you must install a new clutch. 
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VARIABLE END 


If your clutch appears satisfactory, replace it in your machine. 


Now, examine the part of the platen which has the "variable end". It is 
important that the screws which attach the variable to the platen are tight. 
Therefore, run your screwdriver through the holes and test the screws. 


Test the variable for positive movement. Push in and then release it. 
It should snap up smartly so that it can engage the clutch. If it fails to do this, 
lubrication is usually required. Place a drop of oil on each of the three guide 
pins. 


Test the rivetted ends of the guide pins for tightness. If any appear to be 
loose, hold the variable down against the platen end and peen the rivet tops. 
Any independent movement of the variable end will cause uneven line spacing. 


If, after tightening the rivets, there still is movement, you will find that 
the guide pins or bushings are worn. In this case, the platen has to be re- 
placed. You should not replace the variable because the platen ends are the 
centering guides. If you disturb their setting the least bit, you will have an 
eccentric platen. 


Lesson 10 — Page 10 


HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


See that the tongue washer does not rub or bind against the variable. 


TONGUE WASHER 


Install the platen into the machine. Then, place а drop of oil on both ends 
of the shaft. Insert the shaft slowly and wiggle it in order to line up the groove 
in the shaft with the tongue washer. Complete the assembly as you did in Les- 
son 7. 


PAPER BAILS 


The purpose of the paper bail is to hold the paper tight against the platen. 
In so doing, it deadens noise and holds the paper in position for а full impres- 
sion. The paper bail rolls must rotate freely. Otherwise, they will cause the 
paper to bulge. When operating correctly, the bail rolls feed the paper after 
the bottom of the page leaves the front feed rolls. 


А bail roll is composed of three parts: 1 - Rubber Roll; 2 - Metal Core; 
and 3 - Spring. After a period of time, dirt gets in between the roll and the 
core and thus stops the roll from rotating freely. The amateur repairman 
often tries to curethis condition withoil. But, as you already know, oil merely 
combines with the dirt and forms an abrasive compound. The correct, pro- 
fessional way to eliminate the troubleis to remove the assembly from the bail 
and clean each part thoroughly. 


— 


SPRING 


CORE 


RUBBER ROLL 


To remove the rolls, take out the screws at the end of the bail rod. Slide 
the rolls off the shaft. NOTE: Don't lose the spring! 


Take the piece of emory cloth you will find in Envelope No. 18 and wrap 
it around а small screwdriver. Insert it in the rubber roll and file the inside 
bearing surface. This will "rough up" the bearing surface and eliminate the 
friction caused by а glazed or worn bearing. Do this to each roll! 
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EMORY CLOTH 


Reassemble the rolls in the following manner: 


1. Hold the core with the slots facing UP. 


A) 


© 


2. Insert the spring into the core so that one of the small legs rests 
in one of the slots. Hold it in position with your finger. 


à 


© 


3. Place the spring in the groove of the bail rodand push one half of 
the roll on to the rod. 
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4. Push the spring down with the rubber roll, and slide the roll on 
to the core. 


5. Slide the entire roll assembly on to the rod. Spin it to see if it 
turns freely. 


6. Install the screws. (The short screw goes into the end of the bail 
rod!) 


Let the bail rest on the platen in а normal manner. Rotate each bail roll 
individually with your thumb and forefinger. If they are not resting evenly on 
the platen, one will turn more freely than theother. To equalize the pressure, 
hold down the end with the loose roller and lift up on the other end of the bail 
rod. This will form the paper bail and produce equal pressure on the rolls. 
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FINAL TESTING 


The final tests of the paper feed mechanism must be made in the following 
order and in the following manner: 


Variable: - Hold the line space lever to the right. Push in the variable 
button and rotate the platen. The platen should rotate without turning the 
clutch. Releasethe button and attempt to rotate the platen. If the platen turns, 
the clutch teeth are worn and the clutch needs replacement. 


Rear Feed Roll: - Take а thin strip of paper about two inches wide. Roll 
it about one half inch into the carriage, so that it firmly engages between one 
end of the rear feed roll and the platen. Pull the paper out slowly and note the 
pressure required to do so. Follow the same procedure at the opposite end of 
the feed roll and note the pressure required to remove the paper. 


/ v å 


= 
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If there isanoticeable difference, adjust the tension on the rear feed roll 
springs as you did earlier in this lesson, until both sides are equal. 


Front Feed Rolls: - To test the tension on the front feed rolls, move the 
carriage to one end. Place your thumb on the bottom of the Cylinder Scale 
(the long scale at the bottom of the platen) and insert the strip of paper between 
one of the end feed rolls and the platen. (It will be necessary to turnthe platen 
backwards until the paper enters about one half inch. ) Pull the paper out slowly 
and note the pressure required to do so. Follow the same procedure at the 
other side of the carriage and note the pressure required to remove the paper. 


If there is a noticeable difference in pressure, it must be equalized. Re- 
move the plate below the cylinder scale by taking out the three attaching screws. 
(Don't forget to move the carriage to the end in order to get at the center 
Screw.) With the plate off, the adjusting screws and locknuts are exposed. 
Make the adjustments as you did earlier in this lesson. 


Center Front Feed Roll: - As you know, the tension on the center feed 
roll spring is greater than the tension on the end rolls. Make the paper test 
as you did for the other rolls and adjust the tension, if necessary. When you 
are satisfied that the adjustment is correct, replace the plate and the three 
attaching screws. 


Paper Pan: - There must be enough clearance between the paper pan and 
the platen, so that four sheets of bond paper will pass through freely when the 
paper release lever is forward (in the released position). Take four sheets 
Of bond paper out of Envelope No. 19, therefore, and make the test. (Save 
the remaining sheets of bond paper for future use.) 


If you encounter any resistance, movethe paper from side to side, thereby 
locating the point of bind. Remove the platen and paper pan and form the pan 
at the point whereit binds. Assemble the pan and platen back into the machine 
and perform the paper test once again. 


It may be necessary for you to repeat the above procedure until all binds 
have been removed. 


SUMMARY 


Paper feed trouble is one of the most common complaints encountered in 
the typewriter repair business. Correct tension adjustments, free rotation 
of rolls, and elimination of binds will cure most of these problems. Of course, 
all rubber should be in good condition. Hardened, cracked, pitted, or other- 
wise damaged rubber parts should be replaced. 
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HOMEWORK ASSIGNMENT 
At the end of this lesson you will find two PROJECT SHEETS ueaded 
"PAPER FEED ADJUSTMENT". In Envelope No. 19 you will find 


one sheet of carbon paper. Place the carbon (shiny side down) be- 
tween the PROJECT SHEETS. 


Roll your paper in the machine and straighten it. Be sure that the 
Shiny surface of the carbon is toward the platen. 


Type one standard sentence (with the space indicator in the single 
Space position). 


Turn the paper up seven more spaces and type another standard sen- 
tence. Then, turn up an additional seven spaces and type one more 
standard sentence. 


NOW...rollback to the first line you typed. Type directly over the 
Sentence that appears there. (If your adjustments are correct, the 
letters should strike exactly on top of the original letters.) 


Roll down seven spaces and repeat the procedure. Then, turn down 
Seven more spaces and type over the third line. 


Roll to the bottom of the paper and TYPE YOUR NAME AND AD- 
DRESS, where indicated. 


Remove the paper and carbon. 


Take the TEST SHEET and answer all of the questions. BESURE TO 
TYPE YOUR NAME AND ADDRESS. 


Send the TWO (2) PROJECT SHEETS and the TEST SHEET to us. 


GO ON WITH THE NEXT LESSON. 
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LESSON 11 


RACK AND RACK BAIL 


In this lesson, you will take up one of the series of mechanisms that con- 
trol the movement of the carriage - the rack and rack bail. 


The rack is the long, saw toothed part found underneath the carriage, ex- 
tending from one end of the machine to the other. The rack is attached to the 
rack bail, which is a hinged part that pivots at both carriage ends. 


The purpose of the rack is to engage the pinion and thus prevent the car- 
riage from sliding without control. 


RACK BAIL 


PINION 


RACK SCREWS 


BACK OF MACHINE 


Toward the end of this lesson you will find a page marked BEFORE RE- 
MOVING RACK. Place it in the typewriter and type the standard sentence (The 
quick brown fox jumps over the lazy dog) three times in upper case and three 
times in lower case. (Remember, use the shift lock key to type upper case 
letters.) 


REMOVING THE RACK 


To understand this mechanism more thoroughly, you will take out the rack 
as follows: 


Face the rear of the machine and move the carriage all the way to the 
left. Remove the two left rack screws. 


Move the carriage all the way to the right and remove the 
two right rack screws. Take off the rackby sliding it out to the 
right. 
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INSPECTING THE RACK 
Examine the rack teeth carefully. If they seem worn or are hooked over 
the machine wili skip while being operated. If either of these conditions exist, 
replace the rack. 


Locate the number (if any)that is stamped on therack. Write this number 
NOW on the sheet you typed before in the space provided. 


REPLACING THE RACK 


Hold the rack so that the teeth face down and the pitch of the teeth is to 
the right. 


PITCH TO THE RIGHT 


BACK OF MACHINE 


Slide the rack behind the rack bail from the right side and install the rack 
Screws. 


RACK BAIL 


The rack bail must pivot freely up and down and must have a minimum of 
side play. 


Check the side play on your machine in the following way: Facing the rear 
of the machine, move the carriage to the right and raise the rack bail as far 
as it will go. Move it from side to side. If you detect any more than the very 
slightest side play, loosen the locknut on the end play adjuster, 

Adjust the screw until there is no end play and tighten the locknut. 
Raise and lower the rack several times to be sure that it still pivots freely. 
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LOCKNUT 


END PLAY 
ADJUSTOR 


Move the carriage to the left side so that you can see the 
left end of the rack bail. The rack bail ends must be parallel 
to thecarriage ends. It is important that the left end of the rack 
bail rests solidly against the carriage end. If it does noi, the 
carriage will "whip" or "bounce" while the machine is being 
operated. This, in turn, will cause uneven spacing or crowding 
of letters on the typewritten page. 


Still facing the rear of the machine, apply pressure to the platen knob on 
your left with the palm of your left hand. If there is any motion between the 
left end of the rack bail and the carriage end while you are pushing the knob, 
it indicates that they are not parallel. 


In the event that the rack bail end does not rest squarely against the car- 
riage end, unhook the bail spring and remove the pivot screw and nut and the 
eccentric screw and nut. 

BAIL REST FIRMLY AGAINST 


BAIL SPRING CARRIAGE END AT THIS POINT. 


ECCENTRIC 


PIVOT NUT & SCREW LEFT SIDE- REAR 
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Drop the bail and form the end slightly toward the center of the machine, 
using pliers. Install the pivot screw and nut, hook up the bail spring and check 
your adjustment by applying pressure on the knob as you did before. (Do not 
replace the eccentric screw and nut as yet.) 


Occasionally, the right bail end prevents the bail from resting against the 
left carriage end. There should always be some play between both bail ends 
and the pivot nuts. To check for this play, insert a screwdriver between the 
bail and carriage ends andexert pressure on the bail end toward the center of 
the machine. Do this at both ends. There should be some movement of the 
bail end before it touches the pivot nut. 


In the event that thereis no movement of the bail e nd, remove the spring, 
Screws, and nuts. 


Drop the bail and form the end slightly, with pliers, away from the center 
of the machine. Reassemble and test. 


RACK DEPTH 


Since the purpose of the rack is to engage the pinion, thus preventing the 
carriage from sliding without control, there must be positive engagement be- 
tween the teeth of the rack and the pinion teeth. Sometimes correct engage- 
ment is prevented by the improper adjustment of the release lever eccentrics. 
When these eccentrics are not in adjustment, they cause the release levers to 
hold the rack up and thus prevent proper engagement. 


VARIABLE END 
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There must be play between the rack bail and the ends of the release levers. 
Test the right end, raising up and down on the release lever. If there is no 
play on the right end, loosen the right pivot nut with your 8-14 Wrench and 
turn the eccentric screw unti! some play exists. 


MUST HAVE 
PLAY HERE 


If no play exists on the left end, make a similar adjustment at that end. 


The depth of engagement of the rack teeth with the pinion teeth is controlled 
by the two eccentric screws which are located on both carriage ends. (You re- 
moved one previously.) Loosen the eccentric screw nut on the right carriage 
end with your 1/4'' wrench. 


Still facing the rear of the machine, move the carriage all 
the way to the right. Place your left hand on the left cylinder 
knob, resting your index finger very lightly on the carriage re- 
lease lever. Pull the carriage slowly to the left. If the rack 
teeth are too deeply engaged in the pinion teeth, you will feel 
the vibrations in your finger. When the rack is too deep, there 
will be excessive noise and undue wear on the points of the teeth. 
The friction which results may also bind the movement of the 
carriage. 
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Move the carriage to your right once more. Turn the right eccentric, а 
little at a time, toward the rear of the machine. After each adjustment pull 
the carriage to the left testing for vibrations as you did before. When you no 
longer feel the vibrations, hold the eccentric screw in position and tighten the 
nut. 


Install the eccentric screw on the other end of the carriage, by rotating 
it towards the rear of the machine until it just touches the rack bail. Holding 
the eccentric screw in that position, tighten the nut. 


Take a thin strip of paper. Depress the carriage release lever. While 
holding the lever down, insert а corner of the paper between the rack bail and 
the eccentric screw. When you release the lever, the paper should be held 
firmly between the rack bail and eccentric screw. 


PAPER HELD 
BY PRESSURE 


PIECE OF PAPER 


Conduct the same test at the other end of the carriage. If the paper re- 
leases at one end and not the other, the eccentric screws are uneven. Make 
the necessary adjustment. 


BENT RACK BAIL 
Occasionally, the rack bail will become bent. This can be detected by 
pulling the carriage to the left, while keeping one finger on the carriage re- 


lease lever, as you did before. If the vibrations are felt on one end and not 
on the other, the rack bail is bent. 
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To correct this condition, place your screwdriver under the end of the 
rack where the vibrations are felt. (This is the low end.) Rest your screw- 
driver on the base of the machine and press down as illustrated. 


Pressing the first screwdriver down, place another screwdriver over the 
other end of the rack (the high end) and pull up as illustrated. 


Perform this several times, repeating the vibration test after each ad- 
justment, until the vibrations are even all the way across. 


Adjust the eccentrics at either end of the carriage until the vibrations are 
no longer present. 


Once the vibrations have been removed from one end of the machine to the 
other, it is necessary to check that the rack is not set too high. If the rack 
is set too high, the machine will skip. 


Face the front of the machine and move the carriage to the left, to within 
a couple of spaces of the end. Hold down the space bar with your left hand 
and at the same time grasp the right platen knob. Alternately, pull and push 
the carriage to the right in jerky movements. This is called the bounce test. 


(i 
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If the rack is set too high, it will skid across the teeth of the pinion. In 
this case, the eccentric screwsaretoo highand must be lowered, so that there 
is no rasping when the carriage is pulled across the machine and no skidding 
during the bounce test. 


SUMMARY 


The rack and rack bail must be properly aligned and adjusted in order to 
assure smooth operation of the carriage. 


Å wornor maladjusted rack may cause а typewriter to skip spaces or may 
cause crowding of the letters and binding of the carriage. 


Many of the complaints voiced by typists involve the rack and rack bail. 


The next lesson concerns the escapement. This mechanism has often 
been referred to by experts as the "heart of the machine". It will prove most 
interesting to you. 


HOMEWORK ASSIGNMENT 


1. Take the PROJECT SHEET which you typed on at the beginning of this 
lesson and place it in the machine. About half way, you'll see а line 
marked AFTER REPLACING AND ADJUSTING RACK. Typethe stan- 
dard sentence (The quick brown fox jumps over the lazy dog) three 
times in upper case and three times in lower case. 


2. Take the TEST SHEET and answer all of the questions. 
3. Enclose the PROJECT SHEET in the assignment envelope, along with 


the TEST SHEET and send it tous. BE SURE THAT YOUR NAME 
AND ADDRESS ARE TYPED ON BOTH SHEETS. 
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LESSON 12 


THE ESCAPEMENT MECHANISM 
PART I - OPERATION 


In this lesson you will work with the ESCAPEMENT. This delicate mecha- 
nism is often referred to as the "heart of the machine", since it controls the 
carriage motion and permits it to move one space at а time as you type. Fol- 
low each direction carefully as you work with this vital part of your typewriter. 


Take the PROJECT SHEET at the end of this lesson, insert it in your 
typewriter and type three times, below the line marked "BEFORE REMOVING 
ESCAPEMENT, " the now familiar sentence "the quick brown fox jumps over 
the lazy dog". After you have finished, remove the paper and place it aside 
for later use. 


In order to see the escapement in operation in the machine it will be nec- 
essary to rerhove the platen, paper pan, and feed rollers. Please note: This 
procedure is for instructional purposes only. А typewriter repairman does 
not remove these items unless he detects trouble in the escapement mechanism 
and wants to observe it without removing it from the machine. 


When you have removed the platen, paper pan, and feed rolls, move the 
carriage to the center of the machine. Pull the drawband aside with your fin- 
ger. You will see the escapement. Depress the space bar several times and 
observe the action. Be sure you have enough light to see it clearly. 


In the rest position, one tooth of the escapement wheel rests on the loose 
dog. 


TOOTH RESTING 
ON LOOSE DOG 
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Depress the space bar slowly and observe the movement of the Escape- 
ment Wheel, and the Escapement Dogs. You will note that as you depress the 
space bar, the dogs move under the wheel. When the "escaping" action takes 
place, the tooth slips from the loose dog to the roller dog. At the same time, 
the loose dog springs to the left, thus coming into position to pick up the next 
tooth when the space bar is released. You can readily see, after you've studied 
this action, how the movement of the carriage is controlled, one space at a 
time. 


TOOTH RESTING ON 

NOTE: жы. ROLLER DOG 

LOOSE DOG MOVES 
BACK 


The same action occurs when you depress a letter key. 


Since the escapement is such a vital part of a typewriter, you should be 
thoroughly familiar with all of its parts. As you observed its action, you were 
able to see only the top position. In order to understand its construction, it 
will be necessary to remove the entire escapement assembly. Of course, this 
knowledge is also necessary in the event that you have to remove an escape- 
ment for the purpose of replacement or repair. 


PART II - REMOVAL 


Although you could remove the escapement with great ease simply by re- 
moving the carriage, you are cautioned not to do so! А basic rule in type- 
writer repair practice is: NEVER DISTURB ANY PART OF THE TYPEWRITER 
UNNECESSARILY. For example, if you now removed the carriage, you would 
not only have all the work to do on the escapement, but also the whole pro- 
cedure of removing, replacing and adjusting the carriage. This, of course, 
would result in unnecessary loss of time and effort. 


To reach the escapement, set your machine on its back so that the front 
of the machine points toward the ceiling. Insert your screwdriver through 
the opening in the left side of the base and remove the hex head ribbon Link 
Screw (A) which you will find in the center of the link. To see this link, which 
is in the center of the machine, you will have to spread apart the springs as 
shown in the following illustration. 
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With your spring hook, disconnect the escapement plate spring from the 
Adjustable Plate, which you will find off to the right of the escapement. 


Disconnect Spring Here | \ 
N $ 


(For more details 
see illustration on 
the following page. ) 
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Slip the 5/16'' wrench over the lock nut (D). With a screwdriver, back out 


the pivot screw (E) until the escapement drops free, It is NOT necessary to 
remove the pivot screw from the machine. 


It may be necessary to make a full turn on the lock nut before the pivot 
Screw turns freely. 


Disconnect spring from adjustable plate arm 


Bottom 
of segment . 


Lock nut(D) 
Pivot screw(E) 


Main spring 


This is a view of the escapement section of 
the typewriter as you would see it if all the 
Universal Bar springs were removed. 


You will note the loose vibrator arm protruding through the springs. 
Just raise it up out of the way. The tension of the springs will hold it up. 


Lesson 12 — Page 4 


HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


VIBRATOR ARM RAISED 


| 


Remove the escapement by spreading the springs at the center to form an 
opening. Turn the escapement sidewise (quarter turn counterclockwise) and 
take care that the escapement springs do not catch on the universal bar links 
and become distorted as you remove it. 
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The escapement must be in perfect working order. Inspect it carefully 
for wear, which sometimes occurs on the Loose Dog (G) or on the Roller Dog 
(Н). The loose dog must be free on its bearing screw (J), but it must not wob- 
ble, otherwise the machine will skip spaces. Wobble is removed by loosening 
the lock nut (I) and tightening the screw (J), being certain to tighten the lock 
nut after the adjustment has been made. 


H G 


LOCK NUT (1) IN 


BACK 
Jr 


BEARING SCREW 
(J) 


If there has been excessive wear on the roller dog or on the roller pin, 
or if the roller dog is missing entirely, it will be necessary to replace the 
escapement plate or frame, as no adjustment can be made on this part. If 
either the loose dog or roller dog is worn, the machine will skip spaces. For 
the purpose of this lesson we will assume that these parts are not worn ex- 
cessively. 


ROLLER DOG 


CHECK PAWL 
(Wu) 
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The next step is to examine the Check Pawl (L), to see that it is free on 
the pivot nut. Note that the check pawls are numbered as follows: 


No. 1 is for 6, 12 and 14 *pitch machines 

No. 2 is for 5 and 10 pitch machines 

No. 3 is for 9 and 16 pitch machines 

No. 4 is for 8 pitch machines 

*pitch means the number of spaces per inch that the carriage travels. 


Pica type machines (which are 10 pitch) will have а No. 2 check pawl. 
Elite type machines, which are 12 pitch, will have a No. 1 check pawl. 


WRITE THE NUMBER OF YOUR CHECK PAWL AT THE TOP OF THIS 
PAGE. YOU WILL NEED IT IN YOUR ASSIGNMENT! 


Note also that on the lower end of the escapement you will find the Trip 
Adjusting Screw and lock nut. Since this must be adjusted after the machine 
has been assembled, we will go into this in the next lesson. The Drop Screw 
must also be adjusted after the escapement is assembled to the machine. 


ESCAPEMENT DROP 
SCREW 


TRIP ADJUSTING SCREW 
8 LOCKNUT 


Check the four springs of the escapement to see that they are not over- 
stretched or distorted. 
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På 


PART Ш - REASSEMBLY X 


To assemble the escapement, be sure that the machine is on its back with 
the carriage to the left. Spread the springs once again and insert the escape- 
ment sideways through the springs. Install the escapement on the left pivot 
Screw, and hold it in position with your finger. Insert your screwdriver at 
the right side as before, and turn the pivot screw into position. Adjust the 
pivot screw so that there is a very slight sidewise movement in the escape- 
ment. This sidewise movement must be kept to a minimum, just enough to 
avoid binding the escapement. Then tighten the lock nut. 


Refer back to the drawing showing the adjustable plate on page 3. Hook 
up the spring tothe adjustable plate. Swing the vibrator arm back into position. 


Before going further, set the ribbon switch at the front of the machine 
on "center" or back position. 


CENTER POSITION 


The purpose in the above step is to position the vibrator arm so that the 
heel of the arm rests above the small stud as shown in the next illustration. 
Also, make sure that the end of the vibrator arm is to the RIGHT side of the 
adjusting arm. If everything checks, install the screw. 


VIBRATOR ARM 


PLACE ON RIGHT SIDE 


ADJ. ARM 
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See that the springs and links that you spread apart are now in their pro- 
per positions (not crossed). 


Place the machine back on its feet and check by looking underneath the 
carriage on the right side to see if the escapement kick-back spring extends 
in а straight line from the escapement to the escapement bracket. 


SPRING 
IN LINE 


ESCAPEMENT 
BRACKET 


SUMMARY 


In this lesson you have learned what the escapement is and what it does. 
You have removed it, inspected and replaced it. You now know why it is called 
the "heart of the machine". Always remember that it must betreated delicately 
and cautiously. NEVER USE FORCE TO REMOVE OR REPLACE IT. 


Another important rule that should become part of your thinking is the 
one that says, "Never disturb any part of the machine unnecessarily". If you 
remember this, you will save yourself time and trouble. 


HOMEWORK ASSIGNMENT 


1. Takethe PROJECT SHEET and below the heading "AFTER REPLAC- 
ING ESCAPEMENT", type the three standard sentences, "the quick 
brown fox, etc.". IMPORTANT: If your machine does not type cor- 
rectly now. ...leave it alone! I Your next lesson will give you the in- 
formation necessary to put it into working order. We want the typed 
sheet so that we can recognize any trouble. 


2. Answer all questions on the TEST SHEET and return it together with 
the PROJECT SHEET. 


BE SURE TO TYPE YOUR NAME AND YOUR ADDRESS ON BOTH 
SHEETS! 
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LESSON 13 


CHECKING AND ADJUSTING THE ESCAPEMENT 


Since typewriter parts are somewhat expensive and require considerable 
effort to replace, you should be extremely careful when handling them. Break- 
age canoccur through rough treatment or improper use of tools. Another cause 
of breakage is unnecessary bending or "forming" of parts. The beginner is 
often guilty of this because he doesn't check carefully before he resorts to 
bending and twisting. In most cases there are adjustments available other 
than bending. It is extremely important, therefore, to check very carefully 
to be sure whether or not the part needs adjusting - especially if it has to be 
bent. This requires patient inspection and knowledge of how the part should 
operate. 


With the typewriter on its feet, remove the platen, paper pan, and feed 
rolls. Move the carriage to the center and pull the drawband aside with your 
finger so that you can observe the escapement. Be sure you have enough light 
to see clearly. Use a flashlight if necessary. 


The forward edge of the loose dog should be flush with the forward edge 
ofthe teeth of the escapement wheel. If itis not, you will have to "form" (bend) 
the front limit plate until the loose dog is flush. 


WHEEL 
WHEEL WHEEL 
рй 
FLUSH 
| HE DOG DOG 
pr 
WRONG WRONG CORRECT 
SIDE VIEW 
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€ 


LOOSE DOG 


MUST BE = 

FLUSH 
WITH FACE 
OF WHEEL 


FRONT VIEW 


In Envelope No. 21 you will find the S-51 Twister. This tool is used to 
form the front limit plate forward or backward as illustrated. (DO NOT use 
this tool now unless absolutely necessary!) 


ee INWARD 


FRONT LIMIT ONOJ 8 
PLATE NYA 


The next thing to check is the Buffer on the escapement. This is a small 
composition cushion that acts as a stop for the loose dog. If this buffer be- 
comes swollen, it limits the movement of the loose dog. This can cause the 
machine to type one letter on top of another, because the carriage will not 
move a full space. This is known as crowding or piling. 
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To check the buffer, proceed as follows: 
1. Press down on the space bar and HOLD IT DOWN. 
2. Place your finger on the wheel to prevent it from moving. 


3. Release the space bar slowly. Аз you do so, the loose dog will come 
out from under the wheel. 


BUFFER 
LOOKING A 

FRONT OF 
MACHINE. 
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In the held position, the top edge of the loose dog should not touch the 
escapement wheel, as shown in the previous illustration. If it touches, place 
your screwdriver between the loose dog and the buffer and compress the buf- 
fer toward the left. CAUTION: DO NOT COMPRESS TOO MUCH! The buffer 
cannot be enlarged once it is compressed too far! 


SCREWDRIVER 


COMPRESS 


BUFFER å J 


The next thing to check is the Trip Adjustment. Before you can do this, 
however, you must replace the feed rolls, paper pan and platen. 


When an escapement operates correctly, the spacing takes place as the 
type bar reaches to approximately within three eights of an inch of the platen. 
This test is made by placing a finger behind each type bar, one at a time, and 
pushing it toward the platen. CAUTION: DO NOT RAISE THE TYPE BARS 
BY DEPRESSING THE KEYBOARD KEYS, This will not give you true readings! 


PLATEN 


P 


о1о 
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If the type bars fail to trip the escapement, the letters will pile because 
there will be insufficient movement. 


If the escapement takes place too close to the platen, the machine will 
skip spaces. This occurs because there is not enough distance for positive in 
and out action. 


If the escapement takes place too far from the platen, the escapement will 
"choke" against the back limit plate. The finger pressure required on the keys 
will also be excessive. 


In Envelope No. 21 you will find a "trip gage". Move the carriage to the 
right and hold the gage against the platen near the type guide. Check the trip 
on each type bar to see if the majority ofthe type bars trip approximately three 
eights of an inch from the platen. If most of them trip too close or too far from 
the platen, the trip will have to be adjusted. 


3/8" MARK 
ON GAGE 
PLATEN 


TRIP OCCURS WITH 
TYPE BAR TYPE BARS 3/8 
FROM PLATEN 


To adjust the trip, place the machine on its back. Spread the springs at 
the center. Using the S-14 wrench, loosen the lock nut. To INCREASE the 
trip, turn the screw CLOCKWISE with the large end of wrench S-38. ToDE- 
CREASE the trip, turn the adjustment screw COUNTERCLOCKWISE. 
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ADJUSTING SCREW 
LOCK NUT 


——7']2àU(tUGQ 


CAUTION: BE SURE TO TIGHTEN THE LOCK NUT AFTER EACH AD- 
JUSTMENT! 


When you have the trip set, so that the majority of the type 


bars trip approximately three eights of an inch from the platen, 
you must then adjust the others that do not trip correctly. (Place © 


the machine on its feet to check this. ) 


Tip the machine on its back again and form the few universal bar links 
that are out of adjustment with the twister (No. S-51) as follows: 


To INCREASE the trip, shorten the link. 


To DECREASE the trip, lengthen the link. 


= 
= 


C= 
t— 


SHORTEN 


LENGTHEN 
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The back limit plate controls the rear movement of the escapement. 


Move the carriage to within two or three spaces of the extreme left (but 
not quite to the end, otherwise the right margin stop will lock the keys). Hold 
a type bar all the way forward. This will move the escapement toward the 
rear. Take your screwdriver and try to push the escapement further toward 
the rear. 


'ARANCE 
LIMIT PLATE 


Jr FORWARD 
BACKWARD 


There should be very little clearance between the escapement and the back 
limit plate when the type bar is held forward. If you can move it with your 
screwdriver more than half the thickness of a dime, (. 025") you'll have to form 
the back limit plate with the Twister. 


If there is NO movement with the screwdriver, the back limit plate is too 
far forward. This chokes the movement of the escapement, consequently re- 
stricting the movement of the type barsto the platen. You will feel resistance 
as you push the type bar to the platen with your finger. 
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If the back limit is too far to the rear, the escapement will not restore to 
normal position quickly enough, thus causing uneven spacing between the type- 


written letters. 
д. 


RESULTS WHEN 
LIMIT PLATE IS 


V Nes 


If the back limit is set way back, the escapement will travel far enough to 
the rear so that the escapement wheel tooth will lodgeon the sideof the roller 
and tie up the carriage. This in turn will cause "piling" (typing one letter 


over the other). 


ESCAPEMENT WHEEL 
TOOTH 


ROLLER 


The escapement Drop Screw is set at the factory. While it is seldom 
necessary to alter this adjustment, it should be checked now, to make sure 
that it is set properly. 


ESCAPEMENT DROP SCREW 
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Take a blank piece of paper and insert it into the machine, ready to type. 
Depress the space bar and strike the small letter "n". 


Then, release the space bar and strike the letter "n" again. If the escape- 
ment drop screw is in correct adjustment, the two letters will appear almost 
but not quite like the letter m, as shown at A. 


If the space between the two letters is sonarrow that the two letters from 
a regular m, or overlap, as shown at B, you will have to turn the adjusting 
Screw COUNTERCLOCKWISE. 


A B c 
nn m nn 
Correct Wrong Wrong 


If the space between the two letters is too great so that the two letters are 
separate from each other, as shown above at C, you will have to turn the screw 
CLOCKWISE to bring them together. 


To reach the escapement drop screw, face the right side of 
the machine and move the carriage to the extreme left. Insert 
your screwdriver underneath the carriage on the right side, to 
the drop screw, which you will find atthe top of the escapement. Qu 


SUMMARY 


The common adjustments on the escapement have been covered in this 
lesson. Review until you are absolutely certain that you understand the function 
and correct adjustment of every part. Unless the escapement operates per- 
fectly, the typewriter will not give satisfactory results. 
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PRINT PLAINLY ON THESE LINES 


STUDENT NUMBER —— LESSON NO. 13 
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STREET ADDRESS leave blaak) 
OR R.F.D. NO. EE 03 
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ed . This Homework Assignment consists of a Practical Project only. There E 


Here 


is no Written Test. 


Make the following adjustments asindicated. After you make each adjust- 
ment, insert this sheet in the typewriter and type the standard sentence: "the 
quick brown fox, etc.", under each heading. 


1. Adjust the trip screw so that the bars have NO trip. 


2. Adjust the trip screw so that the bars trip at three quarters of an inch 
from the platen. 


3. Adjust the trip screw so that the bars trip three eights of an inch from 
Jte the platen.(This, as you know, is the correct setting. ) 


4. Form (bend) the back limit until the type bars choke noticeably. 


| 5. Reform back limit to normal (maximum 25 thousandths clearance ог 1/2 
= the thickness of a dime). 
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LESSON 14 


THE ESCAPEMENT WHEEL 


In the previous lesson you worked with the escapement. This lesson will 
be а sort of continuation of the previous lesson, since you will work with the 
Escapement Wheel. 


The escapement wheel controls the movement of the carriage in conjunc- 
tion with the escapement. Аз the escapement rocks back and forth, it permits 
the wheel to turn one tooth at а time as you have already seen in Lesson 13. 


There are five common reasons why you might have to remove the escape- 
ment wheel assembly. 1 - If a tooth should break in the wheel; 2 - If the 
wheel shaft becomes bent; 3 - If there is a worn or broken pinion gear; 4 - 
If there is a worn or broken pinion pawl; 5 - If there is a broken or defective 
spring. 


Insert the PROJECT SHEET, which you will find at the back of this lesson. 
Type the standard sentence three times under the heading "BEFORE REMOV- 
ING ESCAPEMENT WHEEL". Remove the paper and place it aside for later 
use. 


First, remove the carriage as in Lesson 8. Also, remove the four screws 
that hold the Bell Cover Plate and take the plate off. 


Vy 


[i 
RE 
REMOVE (4) SCREWS 
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Before going further, depress the tab key on the keyboard and observe 
the action of the tab mechanism. Note how the tab extends beyond the rear of 
the machine. We ask you to do this because you will find it easier to remove 
the escapement wheel nut by first removing the tab brake assembly. Since 
you have to replace it, we want you to know how it operates. 


The next step, is to remove the tab brake assembly. This is accomplished 
by removing the large shoulder screw (A). You can reach this screw from the 
Side of the machine. Also, remove screw (B), which you will find in the por- 
tion of the tab that extends beyond the rear of the machine. (It's the top most 
Screw.) Remove the tab brake assembly from the machine. 


TAB BRAKE 
EXTENTION LOOKING FROM 
BACK OF MACHINE 


Loosen set screw (С). (If you cannot see it, apply pressure on the escape- 
ment wheel to the right and operate the space bar until the screw is access- 
able.) 


Remove the nut (D) counter clockwise until it is free of the shaft. Note 
that this is a "split nut." If it is tight, use a screw driver to force it around. 


TOOTH 


= 
LINED UP WITH „© D 
SLOT LOOSEN © TURN 


COUNTER -CLOCKWISE 


SPRING BRACKET 
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When the nut is off the shaft, turn the escapement wheel until one tooth 
lines up with the slot in the spring bracket, as shown above. You can then re- 
move the wheel assembly from the machine. 


Now, remove the pinion from the wheel shaft, paying particular attention 
to the direction of the teeth in relation to the escapement wheel. Note how the 
teeth pitch in opposite directions. 


TEETH TO 
THE RIGHT 
THE LEFT 


The Pawl must be free on its bearing, and the tip that enters the pinion 
must not have any visible signs of wear. The Escapement Pinion Pawl Spring 
should have sufficient tension to hold the Pinion Pawl firmly in engagement 
with the pinion. If the tension is not enough to hold the pinion pawl firmly, 
the pawl will slip over the teeth of the pinion. This will cause the machine 
to skip spaces. If the pinion pawl wire is distorted, so that it prevents the 
pawl from seating in the pinion teeth, the carriage will also skip spaces. 


Check to see that the pinion teeth are neither worn nor broken, because 
skipping will result. 


PAWL 


SHOULD NOT WEAR 
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After completing your examination, swing the escapement pinion pawl to- 
wards the shaft and under the pawl spring. Install the pinion under the pawl 


so that the teeth of the pinion are to the left (in the direction opposite to that 
of the teeth on the escapement wheel). 


PAWL SPRING 


PAWL 
PAWL WIRE 


PINION 


SHAFT 


Double check the pinion to be sure that the slant of the teeth is to the left. 
Otherwise, the machine will skip several spaces at once. If you install it in- 


correctly, you will have to remove the carriage again inorder to correct your 
mistake! 


TO THE LEFT TO THE RIGHT 
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Next, insert the escapement wheel in the machine and install the nut. 
Turn the nut on the end of the shaft until there is just a little end play in the 
shaft. Then tighten the locking screw on the nut. (If there is too much play, 
it is possible for the pawl to slip down between the pinion and the wheel. 
Looseness can also cause variation in the type bar trip.) 


Escapement wheels are numbered according to the pitch of the machine 
(those not numbered are for picaor ten pitch machines). Those that are marked 
No. 12 are for elite or twelve pitch machines. Wheels that are marked No. 5, 
6, 8, 9, 14, 16 and 20 are for special type machines. 


Write the number of your wheel teeth at the top of this page NOW. 


Pinion gears vary according to the pitch of the machines, the difference 
being in the number of teeth on the pinion. Pica type machines have 10 teeth 
and elite type machines have 12 teeth. Write the number of pinion teethat the 
top of this page - NOW. 


IMPORTANT: NEVER ATTEMPT TO INTERCHANGE А WHEEL ON AN- 
OTHER SHAFT! The escapement wheel and the shaft are a complete, pre- 
cision-ground unit. 


Now, while facing the back of the machine, apply finger pressure on the 
escapement wheel to the right. Operate the space bar until the escapement 
wheel has made at least one complete revolution. If the lock nut is too tight, 
you will feel resistance in the escapement wheel. If this condition exists, 
loosen the nut a quarter turn at a time until it operates free from bind. 


Occasionally, as the result of an accident, the escapement wheel shaft 
will become bent. If it is bent, it will be necessary to replace it with a new 
wheel and shaft. You can test to see if a shaft is bent in the following manner: 
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Apply finger pressure on the wheel as before. Then, test the trip twelve 
times with any one type bar. (Use the same type bar throughout thistest.) If 
the shaft is straight the trip will not vary as the wheel makes а complete re- 
volution. If the shaft is bent, the trip will vary in and out. (Review Lesson 
12 if you are not sure how to test the trip.) 


f 

No 
IF THE DISTANCE TO 
PLATEN VARIES, THEN 


THE ESCAPEMENT WHEEL 
SHAFT IS BENT 


When you are satisfied that your wheel assembly is operating correctly, 
you are ready to replace the tab brake assembly and the carriage. 


To replace the tab brake assembly, lift up and prop the tabulator key on 
the keyboard. (You can tie it with а piece of string, or use а rubber band if 
you don't want the inconvenience of holding it with your finger.) It is neces- 
sary to do this so that the tab arm will fit behind the tab brake extension. 


TAB BRAKE ASSEMBLY 


TAB ARM 
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BE CAREFUL! Make sure that the shoulders of the screws fit into the 
holes so that the parts are centered and seated. 


WRONG RIGHT 


Also, make certain that the parts are flush flush against the screw holes before 
tightening the screws. 


When finished, remove the prop from the tab key and test it to see if it 
works freely. If the tab brake doesn't pivot upwards, you have not positioned 
the tab arm behind the tab brake extension. 


If there is a bind in the mechanism, remove the small shoulder screw, 
and recheck. If the bind is relieved with the small screw removed, the in- 
dication is that the brake arm is bent. You will then have to reform the arm. 


When you are satisfied that the tab brake assembly operates correctly, 
replace the bell cover plate, and then proceed to replace and adjust the car- 
riage. 


SUMMARY 
The escapement wheel assembly cannot be removed without first removing 
the carriage. Since this entails considerable time and effort, you should in- 


Spect every part of the assembly most carefully to be sure that you don't in- 
Stall worn, bent, or broken parts. 
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PRINT PLAINLY ON THESE LINES 
TUDENT NUMBER) LESSON NO. 14 


NAME 


STREET ADDRESS 


OR R.F.D. NO. " 
CITY — -. STATE ZP- —— 

т This Homework Assignment is in two parts. Complete both parts. Fold 

ie Here 


Part 1 - Practical Project 
l. .Before Removing Escapement Wheel. 


In the space below, type the standard test sentence three times 
as per instructions on page 1 of this lesson. 


2. After Replacing Escapement Wheel. 


arg. 
Here 


ла In the space below, type the standard test sentence three times. 


3. Please remove this sheet from your machine and complete the written 
test on the next page. 


HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


Part 2 - Written Test 
Answer all questions completely and carefully. 
QUESTION ANSWER 


1. In which direction do you turn the es- 
capement wheel lock nut to remove it - 
clockwise or counterclockwise? 


2. How many teeth wereon your escape- 
ment wheel? 


3. How many teeth were on your pinion 
gear? 


4. What action will the machine have if 
there is a broken tooth on the pinion 
gear? 


5. What effect will a worn pawl have on 
the machine? 


6. What effect will a broken wheel tooth 
have on the machine? 


7. What happens when you have a weak 
pawl spring? 


8. What test is used to check for a bent 
Shaft? 


9. Ifthe teeth on your wheel slant to the 
right, in what direction shouldthe teeth 
of the pinion slant when on the shaft? 


10. How much end play should there be in 
the shaft? None, just a little, or plen- 
ty? 


When both parts of this Homework Assignment have been completed, 
mail this sheet to the school for grading. 


If paying tuition on the installment plan: Enclose payment and 
payment coupon for Lesson 1! as per instructions in your payment 
book. This Test/Project Sheet and your payment should be mailed 
in the same envelope. 
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LESSON 15 


THE UNIVERSAL BAR 


PART I - CHECKING AND ADJUSTING 


In this lesson, you will study the action of the Universal Bar. It con- 
nects the action of the keys to the escapement. It also raises the ribbon to 


permit the type to print. The following illustration shows its position in the 
machine. 


„бн, 


p =. 
UNIVERSAL 
/ 


dnt Fe 


Before proceeding, take the PROJECT SHEET at the back of this lesson 
and type the standard sentence "the quick brown fox, etc. "three times, under 


the line headed "BEFORE REMOVING BEARINGS" 


It is seldom necessary to remove the universal bar completely. The only 
time such an occasion arises is when а part breaks or wears out - а most 


rare occurrence. In most cases, universal bar troubles can be eliminated 
by proper adjustment. 


The universal bar just "dangles" in the machine. There is no spring ac- 
tion to restore it to normal position. It depends upon gravity. Therefore, it 
must be freeon its bearings. If it binds and does not restore to rest position, 
it will hold up the ribbon constantly in the print position. 
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If excessive side play exists in the universal bar, it may slip by the rib- 
bon vibrator link (which you disconnected to permit removal of the escape- 
ment in Lesson 12). Also, by being out of line, it may miss contact with the 
escapement plate roller at the point where you made your trip adjustment. 


To observe the possibilities of this misalignment, first place the ribbon 
switch in the center (black) position. 


CENTER POSITION 


Turn the machine on its back. Spread the springs at the center as you 
did in Lessons10 and 12. Place а screwdriver under the universal bar, and 
raise it upward. Note how the stud butts up against the ribbon vibrator link. 


Also notice the part of the universal bar that contacts the escapement plate 
roller. 


RIBBON VIB. ROLLER 
LINK 


STUD 
(IN BLACK) 
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You can easily see what would happen if the universal bar had so much 
side play that it bypassed either of these essential points. If it bypassed the 
roller, the escapement would not take place. If the stud bypassed the ribbon 
vibrator link, the ribbon would not raise. 


Occasionally, universal bar bearings will become worn and develop lost 
motion. This can cause faulty trip action which cannot be adjusted without 
replacing the bearings. Worn bearings can be detected by turning the machine 
on its back and pushing up and down, first on one side of the bar, and then on 
the other. 


For the purposes of this lesson, you will remove the universal bar from 
its bearings so that you will know how to go about it if you ever find it neces- 
sary to replace the bearings under actual work conditions. 


First, turn the machine on its back and remove the ribbon vibrator link 
Screw as in Lesson 12. Swing it up between the springs as before. 


Next, place the machine on its feet and move the carriage to its extreme 
left. Using your S-14 wrench, loosen the right bearing nut and then remove 
the bearing screw. 


The bearings in your machine may be one of three types: 1 - Composi- 
tion; 2 - All metal (removable) bearing; 3 - Or merely the shoulder screw. 
MAKE А NOTE NOW AT THE TOP OF THIS PAGE DESCRIBING THE TYPE 
YOU FOUND IN YOUR MACHINE. 


When the right bearing screw has been removed, move the universal bar 
to the right until the other end slips off its stud. Examine both bearings. 
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The only one that ever wears enough to be replaced is the composition 
type. Therefore, if your machine has composition type bearings that are worn, 
you would replace them in the following manner: 


NOTE: FOR THE PURPOSE OF THIS LESSON, WE WILL ASSUME THAT 
THE BEARINGS IN YOUR MACHINE ARE NOT WORN. THE FOLLOWING IS 
FOR STUDY ONLY. DO NOT REMOVE THE BEARINGS, EVEN IF THEY ARE 
COMPOSITION TYPE. 


In order to replace å worn composition bearing, you would insert the jaws 
of a pair of diagonal cutting pliers between the bearing and the universal bar 
and cut the worn bearing away. Then, you would install an all metal replace- 


ment bearing. CUT AWAY OLD 
BEARING WITH 


In order to replace the universal bar on its bearing points move the car- 
riage to the right, and place the machine on its back. Make sure that the rib- 
bon vibrator link is still raised up out of the way. 


Check to see that all universal bar links are hooked around the lower rod 
of the universal bar. Then, push the rod to the rear to make sure that the 
trip plate is underneath the roller. 


Once again, place the machine gently on its feet so as not to move the 
universal bar out of position. If your machine has the all-metal (removable) 
bearings, place the bearing on the left stud with the large rim to the LEFT. 
Then, use your spring hook to help place the universal bar into position. 
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Now, move the carriage to the left and proceed in the same manner. (Be 
Sure, if your machine has removable all-metal bearings, to place the large 
rim to the right.) Install the bearing screw and nut. 


ALL METAL BEARING 


With your fingers, reach down and check the swing of the universal bar to 
see if it has freedom of movement. If not, check underneath to see if any of 
the universal links are crossed over or out of position. 


When you are satisfied with the movement of theuniversal bar, reconnect 
the vibrator link. Be sure to install the link on the right side of the ribbon 
adjusting arm and directly over the stud. The ribbon vibrator link must center 
onthe stud. If the ribbon adjusting arm is too close and hugs the vibrator 
link, the ribbon will hang up. If it is too far over, the vibrator link might 
slip off the stud. This would prevent the ribbon from raising. 


To position the universal bar, place the machineon its feet, and move the 
carriage to the extreme left. Loosen the two bracket screws with your S-14 
wrench. Since the bracket is adjustable from side to side by means of elon- 
gated holes, you can shift the position of the universal bar until it lines up cor- 
rectly. 


(Note: The screws can be reached from either the top of the machine, or 
through the bottom. It depends upon the angle on which the screw heads are 
resting.) 
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Another cause for universal bar binding is the twisting of the universal 
link spring end around the linkas illustrated. Check every link spring on your 
machine to see that this condition does not exist. 


CORRECT INCORRECT 


There is one other condition to look for when checking the universal bar. 
It may have become bent or distorted. This would show up when testing the 
trip. If the trip on the left side of the keyboard varies greatly from the trip 
on the right side of the keyboard, it will be necessary to straighten the lower 
rod of the universal bar so you will have uniform trip on both sides. 


An easy test for determining if there is a bind in the universal bar is to 
move the ribbon switch back and forth from black to red. If the ribbon jumps 
up and down, it indicates that the bar has not restored to normal position. This 
calls for a complete check of the points described above. 


PART II - REMOVAL AND REPLACEMENT 


IMPORTANTI! This part is for studyonly. Do not remove the univer- 
sal bar from your machine. You must keep the machine intact for 


purposes only! 


To remove the universal bar completely from the machine, you must first 
disconnect it from its bearing points as described in Part I of this lesson. 


Next, place the machine on its back and remove the two shift balance 


Springs (C). Then, remove the screws and nuts (D & E) on each side of the 
spring bracket. 
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Now, move the link spring bracket (F) forward, being careful not to dis- 
connect the springs. 


Then, disengage the bar links from the bar rod. Turn the bar and re- 
move it through the side panel opening on the right side of the machine. 
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NHOOK LINKS 


UNIVERSAL ВАН 


To replace the bar, insert it into the right side of the machine and hook up 
the links on the bar rod. 


From then on, proceed as described in Part I of this lesson until the bar 
is correctly installed on its bearings. 


Replacethe bar link spring bracket and the two link spring bracket screws 
and nuts. Then install the two shift balance springs. Check the springs and 
movement as described in Part I. 


SUMMARY 


Although we do not advise complete removal of the universal bar since it 
is seldom necessary fora repairman to do this, wedo want you to be familiar 
with the process just in case the rare occasion arises. Sometimes "do-it- 
yourself" repairmen take а notion to dismantle а machine only to find out that 
they cannot reassemble it. Then they bring the machine to you for "fixing". 
Also, you should, for example, be able to check and replace worn bearings if 
necessary, as well as adjust the various parts. 
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STUDENT NUMBER 4 LESSON NO. 1 5 
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LESSON GRADE Y 
STREET ADDRESS. (leave blank) 
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city STATE ZIP. 
Fala This Homework Assignment is in two parts. Complete both parts. Fold 
lere Here 
Part 1 - Practical Project 
l. Before Removing Bearings. 
Type the standard test sentence in the space below as per the 
instructions on page 1 of this lesson. 
2. After Replacing Bearings. E 
Ec Here 
By Type the standard test sentence three times in the space below. 


Please remove this sheet from your typewriter and complete the 


3. 
written test on the next page. 


HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


Part 2 - Written Test 


Answer а11 questions completely and carefully. 


QUESTION ANSWER 


1. What type bearings do youhave in your 
machine? 


2. What simple check can be made to de- 
termine ifthere is a bind intheuniver- 
sal bar? 


3. What would happen if the universal bar 
was positioned too far to the left? 


4. What would happen if the universal bar 
was positioned too far to the right? 


5. What happens if the bar links become 
crossed? 


6. What happens if the bar links become 
twisted around the links? 


7. What effect dees a twisted universal 
bar have on the machine? 


8. What happens if the trip plate does not 
contact the escapement plate roller? 


T 


4, When both parts of this Homework Assignment have been completed, 
mail this sheet to the school for grading. 


5. If paying tuition on the installment plan:  Enclose payment and 
payment coupon for Lesson 15 as per instructions in your payment 
book. This Test/Project Sheet and your payment should be mailed 
in the same envelope. 
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ELECTRIC TYPEWRITER SUPPLEMENT 
Section Eight 


Escapement 


ESCAPEMENT 


The carriage moves from right to left under spring tension to 
allow successive printing of type characters in a line of writing. 
The position of the carriage is controlled by a single pawl en- 
gaged in a toothed rack which is fastened to the bottom of the 
carriage. Operating the pawl to allow the carriage to move one 
space at a time is known as escapement.  Escapement may be oper- 
ated either by a typebar moving to the platen or by the spacebar 
mechanism. 


TAB LEVER MOUNTING BRACKET 
Pd ESCAPEMENT PAWL 


ESCAPEMENT RACK 


ESCAPEMENT 
TRIP LEVER 


RUBBER SHOCK MOUNTING 


U-BAR ADJUSTMENT 
FULCRUM 


TRIP LINK 


PLATEN 
ADJUSTING PLATE 


U-BAR MOUNTING 
SCREWS 
TYPEBAR 


UNIVERSAL BAR 


FIGURE 22. ESCAPEMENT MECHANISM 
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OPERATION 


As the typebar moves toward the platen it contacts the universal 
bar and pushes it toward the rear of the machine (Figure 22). An 
adjusting plate mounted on the universal bar transfers the uni- 
versal bar motion to the escapement trip link. Motion of the 
trip link toward the rear rotates the escapement trip lever so 
that the top of the trip lever moves toward the front of the 
machine. The top of the trip lever pushes on an upright lug 

of the escapement pawl spacer and pivots the spacer forward. 
Part of the spacer upright lug is behind the tail of the escape- 
ment pawl and carries the tail of the pawl forward also. The 
escapement pawl pivots about its mounting stud until the pawl 
tip is out of the rack. 


PAWL SPAGER 


ESCAPEMENT PAWL 


SPACER SPRING 


PAWL SPRING 


OVERTHROW STOP 


FIGURE 23, ESCAPEMENT PAWL SEQUENCE 


Page 2-ET 


EE EEE EEE ED ——— EE 
HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


When the escapement pawl is pivoted out of the rack, it is pulled 
to the right on its elongated mounting hole and into the next 
tooth of the escapement rack by the pawl spring (Figure 23). The 
carriage, because of its relatively heavy mass and inertia, does 
not move until the pawl tip is safely positioned on the next rack 
tooth. As the pawl is pulled to the right, its tail clears the 
upright lug of the spacer. The spacer continues to move forward 
until the typebar reaches the platen. This continuing forward 
movement of the spacer does not affect the pawl once it has been 
released from the rack tooth. А portion of the escapement pawl 
mounting bracket serves as an overthrow stop for the spacer to 
prevent it from getting in front of the pawl tail. When the 
typebar reverses direction after printing, the pawl spacer spring 
restores the spacer to the rear and behind the pawl tail again. 


As the carriage moves to the left under tension of the main spring, 
the escapement pawl is pushed to the left by the rack tooth until 
the right edge of its elongated mounting hole contacts the mount- 
ing rivet. The carriage is then stopped and held by the pawl. 

The tail of the escapement pawl is now in position in front of 

the upright lug of the spacer again. Thus the escapement mech- 
anism completes one operation and is ready for the next. Note 

that the typebar prints and then the carriage moves. 


UNIVERSAL BAR 


The universal bar and universal bar support are fastened to the 
back of the segment with two screws. Flexible mounting springs 
connect the universal bar to the support in a manner that allows 
only front to rear movement of the bar. The forward portion of 
the bar fits in the relieved portion of the segment and is con- 
tacted by any operating typebar. The typebar motion is trans- 
mitted from the left side of the universal bar to the escapement 
trip lever. 


Because there is some twisting of the universal bar when operated 
by a typebar from the right side, the universal bar is adjusted 
with its right side slightly forward of the left side to obtain 

an equal escapement tripping point for all typebars. This adjust- 
ment is made by positioning the flat spring slightly to the right 
of its central position at the rear of the support bracket. Plas- 
tic sleeves over the tips of the universal bar cushion its restor- 
ation against the segment to reduce noise. 


ESCAPEMENT TRIP LEVER 


The escapement trip lever pivots on a stud riveted to the left 
rail brace. 1% reverses the direction of the motion from the 
typebar and causes the pawl spacer to move toward the front of 
the machine. 


ESCAPEMENT PAWL ASSEMBLY 


The escapement pawl and pawl spacer are mounted on a stud riveted 
to a lower extension of the tab lever mounting bracket which is 


Page 3-ET 


EEE EE EEE EL Ver ЧОН ТЫР Е MN, EN st ЕЕЕ ЕЕЕ IBN, 
HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


screwed to the rear rail. Ап escapement pawl spring loads the 
escapement pawl to the right of its elongated mounting hole and 
into the escapement rack. An escapement pawl spacer is used to 
transfer the motion of the escapement trip lever to the escape- 
ment pawl. 1% is mounted on the same stud with the escapement 
pawl. Its mounting hole is slightly longer than that of the pawl. 
The elongated mounting hole in the pawl spacer allows it to be 
pushed to the left by the pawl in case the spacer is still forward 
when the carriage escapes. А short spring loads the pawl spacer 
to the right and to the rear. 


Two types of escapement pawl assemblies are used on the Model C-1. 
Machines of 6-2/5 and 14 pitch use an escapement pawl with .038" 
left to right motion. This assembly bears no identification mark. 
Machines of 8, 9, 10, 11 and 12 pitch use an escapement pawl with 
.058" motion and а pawl spacer with its upright lug located .027" 
farther to the right. This assembly is referred to as the "float- 
ing pawl" and can be identified by a notch in the front edge of 
the pawl and of the spacer. The "floating pawl" permits greater 
typing speed without type piling because the parts come into pos- 
ition, ready for another escapement operation, sooner than in the 
other arrangement. 


The floating escapement pawl travels .020" farther to the right 
after escapement because of the greater elongation of its hole. 
The pawl tip is, therefore, positioned .020" nearer to the next 
escapement rack tooth when it re-enters the rack. When the 
carriage begins to move to the left, the rack tooth will contact 
the pawl .020" earlier and push it to the left sooner to position 
its tail in front of the spacer. The position of the upright lug 
on the spacer allows the pawl tail to clear it by only .002" to 
.005" when it escapes. The carriage need only push the pawl to 
the left that amount to position the pawl where it can be tripped 
out again by the spacer. 


Maximum escapement speed is obtained by keeping the overthrow of 
the escapement-pawl spacer to а minimum after the tripping point 
has been reached. This permits the spacer to restore as rapidly 
as possible. 


The .058" escapement pawl assembly is not used in 6-2/5 and 14 
pitch machines because the clearance between rack teeth and pawl 
tip when the pawl re-enters would be too small for safe operation 
during tabulation or escapement. 
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ESCAPEMENT RACK 


The spacing of the teeth on the escapement rack determines the 
distance the carriage travels on each escapement operation. The 
number of spaces or typed characters to the inch is knows as the 
pitch of the typewriter. Model C-1 typewriters are available in 
6-2/5, 8, 9, 10, 11, 12 and 14 pitch. Pica type is 10 pitch, 
elite is 12 pitch. 


The escapement rack is screwed and doweled to the bottom of the 
carriage on all early C-1 models. On later models with 13" and 
17" carriages the rack is mounted by brackets with a rubber shock 
absorber for noise reduction. 
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LESSON 16 


TYPE BARS AND TYPE BAR LINKS 


In this lesson you will be working with Type Bars and Type Bar Links. 
You will learn how to remove them, keep them in order, and replace them. 


Takethe PROJECT SHEET at the backof this lesson and type the standard 
Sentence "the quick brown fox, etc. "three times, under the heading "BEFORE 
REMOVING TYPE BARS". Then, remove the paper and place it aside for 
later use, as before. 


There are a number of reasons why type bars have to be removed from 
the machine. Here are the most common: 


1. To replace worn, broken, or distorted bars. 
2. То replace rusted or corroded bars. 


3. To remove bars that are jammed in the segment slots by substances 
that cannot be removed by the normal methods of cleaning. 


4. То іпѕіапП а different type style (example: change Pica to Pica Gothic). 
5. To replace broken type bar links. 
Follow the instructions carefully and you will have no trouble: Loosen 


the Segment Wire Plate Screws. Slide the plates toward the center of the ma- 
chine, which will expose the ends of the segment wire. 


LOOSEN & SLIDE 


RIGHT SIDE 
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Insert the follow-up wire (No. 153) which you will find in Envelope No. 22, 
point first im the left side of the segment as you face the front of the machine. 
Push the follow-up wire until the segment wire is exposed about an inch on the 
right side of the segment. Then, remove the follow-up wire. 


FOLLOW-UP 
WIRE 
RY 
WIRE 
LEFT SIDE 


Type bars and links are numbered one to forty-two (1-42) and are not in- 


terchangeable without being altered. 
O) 


(р 


In Envelope No. 22 we have provided а piece of corrugated paper in which 
you will place the type bar links after you remove them from the machine, one 
at a time. 
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CORRUGATED 
LINK HOLDER. 


Note carefully each item that follows: 


1. Турераг links 1 to 11 are hooked into the type bars with the hook to- 
ward the right. 


THE RIGHT 


2. Those from 12 to 31 inclusive, alternate lefttoright. (Inother words, 
12 will hook in the type bar with the hook toward the left, but 13 will 
hook toward the right, and so on, alternately through 31.) 


TO THE RIGHT 


TO THE LEFT 
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3. The links from 32 to 42 inclusive are hooked into the type bars with 
the hook towards the left. 


ue. 


TO THE LEFT 


Now, getting back to the machine, pull the segment wire up slowly on the 
right. At the same time, pull slightly on the first type bar until it comes free 
of the segment. Then, depress the letter "©" slightly on the keyboard and 
carefully unhook the type bar link from the type bar lever. This will help you 
remove the type bar, with the link still attached to it and thus prevent the link 
from falling into the machine. 


If a link does fall into the machine, be sure to locate it immediately! 
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Start to remove one type bar and link at a time, placing each link in its 
proper groove on the corrugated sheet and each type bar in numerical order 
on your follow-up wire. 


Pleasenote, that sometimes you will find type bars seemingly not stamped 
innumericalorder. Аз you remove them from your machine for instance, you 
may find а number 16 next to а number 14. This condition exists when а pre- 
vious repairman reformed anumber 16 bar to fit into thenumber 13 or 15 slot, 
and then resoldered the correct type on the bar. 


After all of the type bars and links have been removed, clean the slots in 
the segment thoroughly with the segment slot pick (S-144) which was furnished 
with Lesson 7. Be sure to wipe each type bar and link thoroughly with an oily 
rag before replacing. 


Replace the type bars and links by beginning at the left side of the segment 
with the number 1 type bar and link. Hook the link on the type bar in the pro- 
per direction and then hook the link into the type bar lever as you hold down 
slightly on the corresponding key on the keyboard. When hooked, depress the, 
key fully and insert the type bar in its proper slot. Then, insert the segment 
wire in the segment until it passes through the hole in the type bar. 


AN 
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Ås you proceed, you will find it necessary to raise а few of the type bars 
you have already installed, in order to provide working room for installing 
the next link in the type bar lever. Just raise them so that they bind together 
as shown in the following illustration. 


x | STUCK TOGETHER 


Be sure to insert the first eleven links into the type bars with the hooks 
facing toward the center of the segment. Then alternate the next twenty links. 
Finally, insert the last eleven into the type bars with the hooks facing toward 
the center of the segment. (Review how you removed them, for they must be 
replaced in the same manner. ) 


If it is ever necessary to remove only one type bar, insert the follow-up 
wire carefully until you observe a slight drop in the type bar to be removed. 
Then, back out slightly on the follow-up wire until the type bar is Íree. 


When replacing old type bars with new ones, it is often found that thenew 
bars fit too tightly in the segment. If so, the tail of the type bar that enters 
the segment must be dressed down by fine emery cloth laid on a flat surface, 
as in the following illustration. 


=s 
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CAUTION: NEVER ATTEMPT TO FILE THESLOT IN THE SEGMENT! 


After the type bars have been installed in the machine, recheck the type 
bar links to see that they all face in the proper directions. Then push the seg- 
ment wire retaining plates over the ends of the segment wire and tighten the 


screws. This will prevent the segment wire from working up out of the seg- 
ment. 


Occasionally the type bar links will catch on one another. This occurs 
when the type bar levers are bent too close to one another. These can be 
straightened with the S-51 twister you used in Lesson 13. 


SUMMARY 


You have now completed your work with type bars, links, levers, etc. 
Remember that on some repair jobs you may be required to remove and re- 
place only one type bar, while in other cases you may have to remove the com- 
plete set. DO NOT USE FORCE AT ANY TIME! Be sure to clean each part 
thoroughly before replacement and check for freedom of movement. Keep all 
parts in their proper order to save time and effort. 
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NAME 
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Fold This Homework Assignment is in two parts. Complete both parts. Fold 


Here 


Here 


Part 1 - Practical Project 


1. Before Removing Type Bar. 
In the space below, type the standard test sentence three times 
as per the instructions on page 1 of this lesson. 


2. After Replacing Type Bar. 
In envelope No. 22, you will find а special type bar. Remove the 


type bar in your machine and replace it with this one. In the 
space below, type the standard test sentence three times. 


Fold 
Here 


3. After Reinstalling Original Type Bar #22. 
Type the standard test sentence three times in the space below. 


4, Please remove this sheet from your machine and complete the written 
test on the next page. 


HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


Part 2 - Written Test 


Answer all questions completely and carefully. 


QUESTION ANSWER 


Type bar links 1 to 11 are hooked in- 
to type bars with the hooks in which 
direction? 


Type bar link 12 hook is in which di- 
rection? 


Type bar link 13 hook is in which di- 
rection? 


Type bar links 32 to 42 hooks are in 
which direction? 


When both parts of this Homework Assignment have been completed, 
mail this sheet to the school for grading. 


If paying tuition on the installment plan: Enclose payment 
and payment coupon for Lesson 16 as per instructions in your 
payment book. This Test/Project Sheet and your payment Should 
be mailed in the same envelope. 


HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


LESSON 17 


MARGIN STOPS 


The margin-stops are very important parts of a typewriter because they 
determine where а typewritten line will begin and where а line will end. 


The appearance and construction of margin-stops vary with each manu- 
facturer. Some are set by hand, while others are automatically controlled. 
On the Royal KMM model you are working on, they are automatically con- 
trolled. 


Before proceeding to learn about the mechanical action of the margin-stops, 
you will want to learn how they work and what parts are used to make them 
work. 


The first thing to do is to make sure that your margin stops are moved to 
the ends of the carriage. Then, take the PROJECT SHEET at the back of this 
lesson and place it in the machine. 


Position the carriage so that when you strike a key, the letter will hit ap- 
proximately on the dotted line marked "RIGHT MARGIN". Then, pull forward 
the release lever marked RIGHT MARGIN, and push it back again. 


Next, position the carriage at the left dotted margin line so that your let- 
ter will hit the line when you strike a key. Pull the lever forward which is on 
the left of the carriage, marked "MAGIC MARGIN" and push it back again. 


Now, without moving the carriage any further, type the standard sentence, 
"The quick brown fox, etc." under the heading "BEFORE ADJUSTING MARGIN 
STOPS". You will notice that you will not be able to complete the sentence! 
DO NOT TOUCH THE MARGINS! Instead, press the key marked "MAR REL" 
(Margin Release). This willlet you continue the line. Stop at the end of the 
sentence. Move the carriage back to the left again, with the line space lever, 
until it stops and type the sentence once more. When you've completed the 
Second sentence, return the carriage to the left again and type the sentence a 
third time. DO NOT BE CONCERNED at this time if the lines arenot directly 
in line with one another. 


Remove the PROJECT SHEET and place it aside for later use. 


Both margin-stops are moved by a single spring. One end of the spring 
isattached to the left margin-stop. It is then threaded down and around a pul- 
ley on the right side of the carriage, then past the two margin-stops to another 
pulley on the left side of the carriage. The spring continues up and around 
this pulley and is then attached to the right margin-stop. 
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RIGHT MARGIN таш. BAL: 


ROLLER 


LEFT MARGIN 


ROLLER 


CENTER STOP 


On either side of the carriage is a margin release lever. The one marked 
"MAGIC MARGIN" is the left and the one marked "RIGHT MARGIN" is the 
right. When either lever is pulled forward it allows the respective margin- 
Stop to move to the center stop. This is accomplished by means of a long bar 
called a margin release bail. There are two margin release bails. 


MARGIN RELEASE LEVER 
MARGIN RELEASE 


N 
SPRING 


The bail nearest the rear of the machine is for the margin-stop on your 
right, and the other is for the margin-stop on your left. The margin bail is 
depressed when the margin release lever is pulled toward the front of the ma- 
chine. This in turn depresses a roller on the margin locking lever. The lever, 
which pivots on two screws, disengages from the margin rack teeth. This 
permits the margin-stop to slide freely along the rack until it contacts the 


center stop. 


FROM BACK OF MACHINE 
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FROM BACK OF MACHINE 


It may be noted here that the margin rack should be kept free from dirt. 
A dirty margin rack will slow up or even keep the margin-stop from traveling 
to the center stop. 


When the margin release lever is in the forward position, (toward the 
front of the machine) the lock lever lip should be raised enough to clear the 
teeth of the margin rack. This clearance can be adjusted by bending the lever 
up or down, just forward of the roller. It can be lowered by holding the lever 
engaged in the teeth of the rack with a screwdriver and depressing the roller 
downward with another screwdriver. It can be raised by inserting a screw- 
driver under the roller and prying up gently. 


TO ADJUST INSERT SCREW 
DRIVERS & DEPRESS. 


ROLLER 


RACK 


When the margin release lever is restored to normal (moved toward the 
rear of the machine) the lever lip meshes with the teeth in the margin rack 
and therefore keeps the margin-stop locked in position. 
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When the carriage is moved to your left, the margin 
stop on your right comes in contact with the center stop, 
thereby stopping the movement of the carriage. The car- 
riage rack is engaged with the pinion gear, and as the car- 
riage is moved to your left, the teeth on the carriage rack 
turn the pinion gear. When the carriage stops its motion, 
the pinion pawl engages the pinion gear, which in turn pre- 
vents the carriage from moving to your right. (If you do not understand this 
action, go back and review Lesson 14. 


А common complaint of а typist is that her typewriter does not give her 
an even left hand margin. This can be corrected by carefully adjusting the 
left margin-stop. (Remember, this will be on your right because you will be 
facing the rear of the machine). 


The basic adjustment is made by adjusting the margin-stop screw so that 
the pinion pawl drops into the teeth of the pinion gear, just as the left margin 
locator closes against the center stop. 

cocer! 


= j 
NA LH 


LOCATOR DEPRESSED TOWARDS 
CENTER STOP 


Facing the rear of the machine, move the carriage to the left until the 
margin-stop comes against the center stop. Then move the carriage one space 
by reaching to the front of the machine and depressing the space bar. Still 
facing the rear of the machine, push the carriage very slowly to yourleft. You 
Should hear a slight click as the left margin locator closes against the center 
Stop. If the click cannot be heard, turn the adjusting screw in (clockwise). If 
itis heard before the locator closes against the center stop, the screw must 
be turned out (counterclockwise). To turn this adjustment screw, you must 
first loosen the set screw that holds it in position. 
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The set screw can be reached by moving the margin-stop to the extreme 
end of the carriage and inserting а thin screwdriver down through the margin 
release bails. Don't forget to tighten the set screw after the adjustment is 
made. (Otherwise the adjusting screw will turn with vibration and throw the 
adjustment off!) 


Now, position the carriage somewhere in tre'center of the machine. Then, 
move the LEFT margin release lever (which is on your right because you are 
facing the rear of the machine) toward the keyboard. Asyoudo this, the mar- 
gin stop will travel to the Locator. The purpose of the locator is to position 
the lever lip squarely between two teeth of the margin rack. If this did not 
occur, the machine would produce the following results: 


The quick brown fox jumps over the lazy 
dog. The quick brown fox jumps over 
the lazy dog. 


Note in the above example how the second and third lines are indented one 
space. Proper adjustment of the locator prevents this. 


The locator on your machine has been properly adjusted before you re- 
ceived it so that you can observe the correct action. When you come across 
a machine in the field, where the margin stop lever does not engage in the 
teeth of the rack, you will have to adjust it. To do this, you would insert a 
thin screwdriver between the locator and the center stop and pry towards the 
center stop to increase the distance. 


FRONT 


To close the gap, you would insert the screwdriver as far down as possible 
between the locator and the‘stop, and, witha pair of pliers, squeeze the top of 
the locator toward the center stop. Remember, the top must close flush with 
the top of the center stop when you are finished. 
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The locator is made of hardened steel. Excessive bending will snap it: 
When such an accident occurs, the carriage has to be removed and the part 
replaced. So, be careful! 


Now, you will work on the opposite margin: 


Place your carriagenear the center of the machine. Then, set the margin- 
stop at your left about one inch from the end. Move the carriage until the mar- 
gin stop comes to within one inch of the center stop. Reach over to the front 
of the machine and depress the space bar repeatedly until the keyboard locks. 


Now, depress the margin release key located on the keyboard, and, at 
the same time, keep your eye on the carriage to see if it moves. It should 
not move, If it does, it means that the adjusting screw is improperly set, and 
a partial escapement will take place causing the next line to indent one space. 
This screw is adjusted in the same manner as the other margin adjusting screw. 


Do not forget to loosen the set screw first and then tighten it again after 
making the adjustment! 


SUMMARY 


A letter with poor margins is not tolerated in the business world. That 
is why it is important for a typewriter repairman to know how to correctly ad- 
just margin stops. The left margin must be perfectly even down the side of 
the letter. Although the right margin does not have to be even, it should limit 
the travelof the carriage so that the typist does not run her sentences over the 
edge of the paper. 
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OR R.F.D. NO. 
city STATE ZIP. 
T This Homework Assignment is in two parts. Complete both parts. Told 
ere Here 
Part 1 - Practical Project 
1. Before Adjusting Margin Stops. 
After setting left and right margin stops according to the instruc- 
tions on page one of this lesson, type the standard test sentence 
as directed in the space below. 
1 i 
I 1 
Д 1 
I | 
в | І 
ed I ШШ] 
ба &0 | loH 
oH I 1g 50 
Mg] EE 
= ! |ш= 
2. After Adjusting Margin Stops. 
After setting margin stops, type the standard test sentence three 
times in the space below. 
" ! ‘ol 
E | | ces 
| i 
| | 
| | 
å E 
& | a" 
Ši ШЕ 
1 1 = 
8 | рь 
т! H 
Hj ES 
1 1 gi 
| | 
| | 
~ 1 р 
3. Please remove this sheet from your typewriter and complete the 


written test on the next page. 
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Part 2 - Written Test 


Answer All Questions Completely and Carefully. 
QUESTION ANSWER 


1. What effect does a dirty or clogged 
margin rack have on the action ofthe 
margin stops? 


2. What would happen if you left the set 
Screw loose? 


3. Whatisthefirst adjustment on the left 
margin stop (marked MAGIC MAR- 
GIN)? 


4. What is the second adjustment on the 
left margin-stop? 


5. Where do you make the adjustment on 
the right margin stop? 


6. Howdo you adjust the lip on the locking 
lever so that it meshes with the teeth 
of the margin rack? 


7. At what point should a click be heard, 
when adjusting the left margin? 


8. When the right margin is against the 
center stop, should the carriage mcve 
if you press the margin release key 
on the keyboard? 


4, When both parts of this Homework Assignment have been completed, 
mail this sheet to the school for grading. 


5. If paying tuition on the installment plan: Enclose payment and 
payment coupon for Lesson 17 as per instructions in your payment 
book. This Test/Project Sheet and your payment should be mailed 
in the same envelope. 
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ELECTRIC TYPEWRITER SUPPLEMENT 
Section Nine 


Margin Reset 


ae THIS ONE 


MARGIN RESET 


The term "margin" denotes the space allowed between the typed mater- 
ial and the edge of the paper. Margin stops, located on the margin 
rack, determine the amount of left to right movement of the car- 
riage and therefore determine the margins. 


The operator may relocate these margins to any desired point on the 
carriage by following these steps. First, position the carriage at 
the present margin; second, depress the margin reset keybutton and 
hold it down; third, move the carriage to the desired location; and 
fourth, release the margin reset keybutton. The new location of 
the carriage will also be the new location of the margin. 


A margin reset keylever is mounted to the right side frame by a 
shoulder stud. The stud is the fulcrum point for this keylever 
(Figure 43). The keylever has an elongated hole where the fulcrum 


PIVOT STUD 


RH MARGIN STOP 
LH MARGIN STOP 


(DETAIL А AND B) 


BRACKET 


REAR RAIL 


MOUNTING STUD AND FULGRUM 


SLOT LIMITS MOTION 


DETAIL OF MARGIN STOP 
SLIDER ASSEMBLIES 
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rod for the letter keylevers passes through it. This fulcrum rod 
serves to limit the up and down movement of the margin reset key- 
lever. 


A bracket, mounted to the rear rail, has a stud which is the fulcrum 
for the margin reset lever. A pin, riveted to the left end of the 
margin reset lever and extending to the rear, contacts a "V" notch 
in the margin stop. 


The margin stop has a pin and slider assembly which is spring loaded 
upward into engagement with the teeth of the margin rack. Wide car- 
riage typewriters, and other typewriters receiving heavy use, are 
equipped with a 3-toothed slider for the LH margin stop instead of 
the slider with a single pin (Figure 43, detail A and B). 


OPERATION 


Depressing the keybutton pivots the keylever about its mounting stud 
and, through linkage, rotates the pin on the left end of the margin 
reset lever downward. It contacts the slider, removing the slider 
pin from the margin rack teeth. The carriage may now be moved (by 
the spacebar, backspace or manual carriage release) while the margin 
is held from moving by the reset pin engaged in its notch. Since 
the margin stop now does not move with the carriage, it can be re- 
located to a new position on the margin rack. When the carriage has 
been moved to the desired position, releasing the keybutton allows 
the slider assembly to re-engage the margin rack in the new position. 
The margin reset mechanism is restored by a spring on the reset 
lever. 


MARGIN RELEASE 


The margin release mechanism allows the operator to position the car- 
riage beyond the margins and yet retain the margin stop settings. 


The margin release keylever is mounted to the power frame by a 
shoulder screw, which serves as its fulcrum point (Figure 44). The 
keylever is limited in its amount of travel by the keylever fulcrum 
rod which extends through an elongated hole in this keylever. The 
margin release keylever extends to the rear and, on early Model C's, 
under an eccentric on the tab actuating lever; on later models, 
under a formed lug which replaces the eccentric. The tab actuating 
lever is mounted on a stud in the left side frame through its elon- 
gated hole. The top of the tab actuating lever fits into a notch 

in the left end of the tab lever. 
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LH MARGIN STOP 


TAB LEVER 


MARGIN CONTROL 
LEVER 


MARGIN CONTROL LEVER 


n 
hand 


CARRIAGE AT LH MARGIN 


CAMMING SURFACE 


FULGRUM 


MOUNTING STUD 


MARGIN RELEASE KEYLEVER 


LH MARGIN STOP — TYPING 
THROUGH LH MARGIN 


FIGURE 44, MARGIN RELEASE MECHANISM 


OPERATION 


Depressing the margin release keybutton causes the tab actuating 
lever to be raised. The upward motion of the tab actuating lever 
pivots the tab lever about its pivot stud and lowers the right end 
of the tab lever. The margin control lever, mounted on the right 
end of the tab lever, is then lowered below the margin stop. This 
allows the margin stop to pass over the margin control lever. The 
carriage can then be moved beyond the margins without disturbing 
the margin stop setting. 


When the button is released, the combination spring load of the tab 
actuating lever spring and the tab lever spring restores the margin 
release keylever to rest. 


When the carriage is brought back from beyond the margin stops, a 
slanted surface on the back-side of either margin stop cams the 
margin control lever down to allow the margin stop to pass over it. 
This camming action enables the operator to type back through her 
LH margin from a carriage position beyond it. It also enables her 
to backspace or carriage return from beyond the RH margin stop 
(Figure 44, inset). 
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LINE-LOCK 


The line-lock mechanism serves two functions. It locks the keyboard 
when the carriage comes to the end of the line (the RH margin), and 
it locks the keyboard when the switch is turned off. 


The locking bar is located beneath the keylevers where it can be 
pivoted into position to block keylever operation. It is mounted 
on a fulcrum wire which extends through the right and left side- 
frames. The fulcrum wire and bar slide to left and right as well 
as pivot forward and back. It is spring-loaded to the right and to 
the rear. 


A bushing on the right end of the fulcrum wire contacts a camming 
surface on the side of the switch lever which provides the right- 
to-left action of the locking bar. 


A push rod, running from the left side of the locking bar to linkage 
on the rear rail, transfers carriage movement from the margin con- 
trol lever to pivot the locking bar when the carriage reaches the 

RH margin (Figure 45). The switch lever also pivots the locking 

bar when rotated to the OFF position. 


LINE-LOCK LEVER, 


LINE-LOGK 


RH мА! 
PUR KOG MARGIN STOP 


MARGIN CONTROL LEVER 


BACKSPACE KEYLEVER 


LETTER KEYLEVER 


—— 


KEYLEVER LOCKING mm SN] 


COMPRESSION SPRING 


SWITCH LEVER 


FIGURE 45, LINE LOCK MECHANISM 
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А separate section of the locking bar locks only the carriage return 
keylever. It pivots independently on the fulcrum wire and enables 
carriage return to be operated to return the carriage from the Ril 
margin. The carriage return keylever is locked only when the switch 
is turned off. А lug on the carriage return lock extends through 
the right side-frame where it is contacted by the switch lever. 


Carriage motion, through the margin control lever, pivots the line- 

lock lever, mounted to a stud on the tab lever mounting bracket. 

A wire link connects the lower end of the line-lock lever to a bell- 
crank mounted on the rail brace support. Connected to the bellcrank 
is the line-lock push rod which extends along the left side-frame 

to a point just behind a lug on the left end of the line-lock bar. 


As the carriage reaches the RH margin, the RH margin stop moves ihe 
margin control lever to the left on its elongated holes. This ro 
tates the line-lock lever, and through the linkage, pushes the push 
rod toward the front of the machine. The push rod contacts the lug 
on the line-lock bar and rotates the bar under the keylevers to 
prevent any further keylever operation. This action of the line- 
lock prevents the operator from piling type at the RH margin. 


The line-lock push rod is restored to the rear by the spring load 
on the line-lock lever and the restoring spring of the locking bar 
as the carriage is moved away from the RH margin. 


Because of the cut-out portions of the line-locking bar and its 
lateral position to the right, the only operational function locked 
out at the RH margin is tab (Figure 46). All letter keylevers are 
locked. 


с — | ; — 


KEYLEVERS LOCKED AT RH MARGIN, 


SWITCH ON 


Iso. 1 


ш | 


KEYLEVERS LOCKED, SWITCH OFF 


J 
FIGURE 46, KEYLEVER LOCKING BAR 
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Keylevers are recessed just above the area contacted by the locking 
bar, leaving a projecting lug at the bottom. This enables the bar 
to pivot forward and lock the other keylevers even though one of 
them may be held down at the time (Figure 47). The locking bar has 
а lip on its upper edge which allows it to enter above the lug of a 
depressed keylever. The combination of the recessed keylevers and 
the lip on the locking bar produces the incidental result of the 
last-operated keylever being held down by the locking bar. The 
one-piece repeat keylever is an exception; it is not cut away above 
the locking bar contact area. Not having a projecting lug, it is 
permitted to restore upward in case it was held down when the line- 
lock operated. Once the repeat keylever has restored it will be 
locked also. 


ONE-PIECE 
REPEAT KEYLEVER 


LAST OPERATED KEYLEVER 
HELD DOWN BY BAR 


LOCKING BAR 


FIGURE 47, LOCKING BAR ACTION 


When the switch is turned off, the line-lock is moved in two direc- 
tions. The camming surface on the switch forces the line-lock bar 
to the left. This positions a locking lug in line with the back- 
space and spacebar keylevers. The switch motion also pivots the 
carriage return lock forward against the line-lock bar. This in 
turn pivots the line-lock bar forward under the keylevers.  (Al- 
though a lug is positioned in line with the spacebar keylever, this 
keylever, in the Model C, does not extend over the line-lock bar 
and therefore is not locked.) With the switch off, all keys except 
shift and spacebar are locked. 


A short lug on the carriage return lock serves only the Model B 


typewriter, the parts being interchangeable. The Model B margin 
set keylever cams the carriage return lock forward by this lug. 
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LESSON 18 


CENTER STOP, LINE LOCK, MARGIN RELEASE 


This lesson is an extension of the subject you began in the previous lesson. 
Ав you can see, each part of the typewriter is related to all the other parts. 
Consequently, we continue from the margin stops to the center stop, and from 
there to the line lock, and then to the margin release. 


Face the rear of the typewriter. Move the carriage left and right to ob- 
serve both margin stop screws as they contact the center stop. Since youdon't 
want them to slide past the center stop, you must be certain thatthe center 
Stop is in correct position. At least one half of the screw head should butt up 
against the center stop. 


22 
SCREW HEAD MAKES 
CONTACT. 


LOOKING FROM BACK OF 
MACHINE ON LEFT SIDE. 


If the screw heads do not contact correctly, you will have to lengthen or 
shorten the margin release link or bend the center stop extension. 


CENTER STOP 
‘TENSION 


RELEASE LINK 


RELEASE KEY 


The center stop should neither bind on its bearing screw nor have any side 
play. If side play exists, you can tell simply by attempting to move the center 
stop side to side with your fingers. 
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To remove side play on the center stop, you must remove the tab set arm 
screw and move the tab set arm away from the nut shown on the following il- 
lustration: 


Тав RDUM —4—" 
ADJUST SCREW V. di x. ra O = 
N f REMOVE | | Å \ 
Å SCREW | \ 


LOOSEN NUT 


Tighten the fulcrum screw that passes through the center stop. Then re- 
tighten the nut. Check again tosee that the center stop moves freely. Finally, 
replace the tab set arm screw. 


The margin release key is connected to the margin release link, which in 
turn is connected to the center stop. When the margin release key on the key- 
board is pressed, the center stop moves back to allow the margin-stops to 
pass. If the margin-stops do not pass the center stop, it will be necessary 
to alter the adjustment on the margin release link. Check by setting the mar- 
gin stops about two inches from each end. Then, while holding down the mar- 
gin release key and the carriage release lever, move the carriage from one 
end to another. 


From this point on, when we speak of the left and right 
margin stops, we refer to the position in which you will see 
them when facing the front of the machine (just as the typist 
sees them). 


In the previous lesson you have already learned that when 


the right margin stop touches the center stop, the keyboard locks “= == 
and the carriage stops moving. The mechanism that controls | | | 
this is called the Line Lock. == 4 


As the right margin-stop approaches the center stop, while typing, it 
comes into contact with the line lock lever. This lever, through а series of 
linkages, pulls a metal blade under the key levers and thus locks the keyboard. 
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The flat metal blade must be parallel to the key levers. If it is not, it 
may permit some of the key levers to depress far enough to cause а partial 
escapement. This would occur when the partial movement of а type bar trip- 
ped the escapement while the carriage was being held by the right margin stop. 
Then, when you returned the carriage to start another line, it would begin one 
space in. 


To correct this condition, turn the typewriter on its back and loosen the 
set screw on the left side of the line lock. Rotate the left bearing eccentric 
until the line lock is parallel to the key levers. This is easy to check by eye. 
Be sure to leave some side play in the line lock, when you retighten the set 
Screw. 


ROTATE 


LOOSEN 


LINE LOCK 


The line lock link and the line lock crank should now be checked to see 
that they are free from binds. So, place the machine back on its feet. 
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The line lock spring must have sufficient tension to return the line lock 
to an inactive position. To test, move the carriage to the right, place your 
fingers under the key levers and press the blade back. Then, release it. If 
it snaps back smartly, it's О.К. If it doesn't, check for a bind or a broken 
Spring. Unless it works correctly, the keys will remain locked. 


LINE LOCK SPRING 


LINE LOC 


LINE LOCK 
LINK 


When the right margin-stop contacts the line lock lever, the line lock 
lever should close flush against the center stop. When this happens, the line 
lock also should close lightly against the key lever comb. This will prevent 
the key levers from working. When the line lock lever is in an inactive posi- 
tion, it should be separated from the center stop at least 1/32 of aninch. (Move 
the carriage away from the center post to check this.) 


D. 
Эг 


FROM BACK OF MACHINE 
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The adjustment to make the line lock lever 1/32 of an inch from the cen- 
ter stop is made in the same manner as for the locator on the other side of the 
center stop. (You learned how to do this in lesson 17.) 


The line lock blade should also be far enough forward, toward the space 
bar, to clear the key levers by about 1/16 of an inch. To acquire this dis- 
tance, simply bend the ear of the line lock blade backward or forward. 


FORWARD 


Incidentally, the line lock lever should be flush with the front edge of the 
center stop. Otherwise, when you depress the margin release key, while the 
margin is against the center stop, the screw will jam against the stop and pre- 
vent the carriage from moving further. 


WRONG CORRECT 


If this condition exists, you will have to bend the line lock lever forward 
into correct position, as shown in the next illustration. 
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Before concluding this lesson, note the long screw located inside the right 
rear corner of the carriage. This is known as the Final Stop. Here's how it 
works. Let's say that the typist has set the margins to type a letter. As she 
types, she finds that she hasto go beyond the margin stop to complete а word. 
She then depresses the margin release key (MAR REL) which permits the car- 
riage to travel further. If she doesnot return the carriage and keeps on typing, 
the carriage will not stop until the screw contacts the center stop. 


FINAL STOP 


Since the final stop must act in the same manner asa margin stop, it must 
stop the carriage movement after it has taken а complete space. Otherwise, 
apartial escapement willoccur. To test this action, keep depressing the space 
bar until the screw comes against the line lock lever. Then, return the car- 
riage to the left margin. If the next line starts one space in, you will have to 
adjust the screw until you get an even left margin. 


SUMMARY 


In this lesson you learned about the correct adjustments for the center 
stop, line lock, and margin release. In order to tie this in with the margin 
mechanism, review lesson 17, so that you are thoroughly familiar with the 
direct connection between the margin stop and these parts. А clear picture 
of the whole process should be formed before you proceed further. 
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QUESTION 


What portion of the screw heads should 
butt against the center stop? 


What part do you form or bend if the 
above adjustment is out? 


What is the name of the mechanism 
that locks the keyboard? 


What could happen if the line lock blade 
was not parallel to the key levers? 


Ifthe line lock blade does not snap back 
smartly, what effect would it have on 
the operation of the typewriter ? 


If the line lock lever is not flush with 
the front edge of the center stop, what 
will happen? 


What is the purpose of the ear on the 
right side of the line lock blade? 


If the center stop does not bypass the 
margin stops when you depress the 
margin release key, what adjustment 
is necessary? 
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LESSON 19 


THE BELL MECHANISM 


The purpose of the bell (which you can see at the rear of the machine) is 
to warn the typist when she has typed within five to eight spaces of the end of 
her typing line. Thisassists the typist in obtaininga fairly even right margin, 
by giving her an opportunity to finish or hyphenate the word or start another 
line. The sound of the bell must be loud enough to be heard above the noise 
of the type bars striking the paper. This is particularly true in school class- 
rooms or offices where typists are crowded together. 


The Bell Ringer is attached to the right margin stop. It is pivotted at the 
top and swings loosely. As the margin stop approaches the center stop, the 
bell ringer is held rigidly and trips the bell ringing mechanism. When the 
carriage is restored to beginning position, the ringer swings in the other di- 
rection so that it passes over the top of the bell ringing mechanism. 


FROM BACK OF MACHINE 


Facing the rear of the machine, move thecarriage to the extreme left and 
move the margin to the extreme left. Insert your thin screwdriver through the 
opening in the tab rack and remove the bell ringer screw. Remove the ringer 
and check it for oil or dirt. Since the ringer is actuated by its own weight, it 
must be clean and dry. Note: Never use any lubrication on this part! Oil 
will collect dust and grime and cause the ringer to stick. 


When you are satisfied that the ringer is in good condition, replace the 
ringer and test it for freedom of movement. (Don't put it in backwards! Make 
Sure that the knobbed side is towards the rear of the machine.) 
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The next step is to remove the bell mechanism. Remove the bell cover 
plate, as you did in Lesson 14. Then, unhook the large spring which is at- 
tached at the top of the bell. Then, remove the bell screw to release the me- 
chanism from the machine. Be careful. DO NOT USE FORCE AND DO NOT 
BEND! 


LARGE SPRING 


BELL SCREW 
HAMMER 


BELL 


BACK OF MACHINE 


Examine the bell closely. Mark the number (that appears on the back of 
the bell) at the top of this page. Do this now, so that you won't forget it. 


The bell mechanism consists of three major parts. You have removed 
only two of them. The part that remained in the machine is the Bell Trip- 
Support. It is attached to the escapement bracket with two screws. Be sure 
to check to see that these screws are tight, for if they are loose the bell me- 
chanism will not function properly. 


One of the reasons for removinga bell mechanism is to permit the tighten- 
ing of the center post. Therefore, while the bell is off, take your S-15 wrench 
and test the hex head screw in the center post for tightness. Also, with a 
screwdriver, check the other screw. 
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If the screws are not tight, you will not be able to make proper margin 
or tabulator adjustments. This is a very important point to remember! А 
machine with а loose center post will prompt an unobserving mechanic to make 
many unnecessary and unsatisfactory adjustments. 


Observe the construction of the bell hammer. You will see at once that 
it must be treated with care. As you replace it in the machine, along with 
the bell, be sure to install the curved portion so that it is centered above the 
stud of the trip itself. If it rubs on the trip, it will bind and prevent the bell 
from ringing. If this condition exists, form the curved end away from the 


trip. —-. 
TRIRN PT 


Q 227 S770) 
Vue i IO 


CLEARANCE 
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While replacing the mechanism, also be sure that the pivot points of the 
hammer are inserted in the correct holes. (Check the illustration of the bell 
mechanism assembly.) The hammer must pivot freely, and the spring must 
have enough tension to pull the hammer against the bell. 


When the bell is in position, install the screw and attach the large spring. 
Operate the carriage to see if the bell mechanism works freely 


If the bell trip support is set too high, the right margin will be prevented 
by the bell trip from sliding to the center stop when you release the margin. 


To test this, place the right margin (remember it is at your left because 
you are facing the rear of the machine) at the end of the carriage. Move the 
carriage so that the margin is within three inches of the center stop. Then, 
release the margin withthe release lever and observe whether the margin slides 
to the center stop. 


If the trip is too high, you can lower it by placing a screwdriver on top of 
the assembly and tapping down with the palm of your hand. 


If the trip is too low, the bell ringer will pass above it and no bell action 
will occur. In this case, the correction is made by inserting а large screw- 
driver under the support assembly and raising it up. 
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Sometimes, the support is too far forward toward the keyboard. When 
this condition exists, the support catches on the spring roller and ties up the 
carriage. To observe this, hold down the margin release key (on the keyboard) 
and move the carriage to your extreme right. You will see if clearance exists 
between the trip and the roller. If the trip catches on the roller, bend the 
support away. 


If the trip happens to be too far back, the bell ringer will miss it comple- 
tely as it slides and the bell will not sound at all. Correct this by bending the 
support toward the front of the machine. 


In rest position, the bell hammer should bang free of the bell. If it touches 
the bell, the result will be а muffled sound when the hammer is tripped. If it 
rests too far from the bell, it may fail to make contact. These conditions are 
corrected by forming or bending the bell hammer or forming the position of 
the bell itself. 


Replace the bell cover plate, as you did in Lesson 14. If the bell tone is 
muffled, you will find that the bell is resting against the cover plate. Should 
this be the case, remove the cover plate and form the bell away from the side 
of the cover plate that it touches. Replace the cover once again and check the 
bell tone. 


SUMMARY 


Since most typists today are "touch typists" and therefore do not look at 
the carriage as they type, they depend upon the sound of the bell to indicate 
when they are nearing the end of a line. For this reason, it is essential that 
the bellrings every time the carriage approaches the right margin stop. Pro- 
per adjustment will assure its dependability. 
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Here 


Written Test 


QUESTION ANSWER 


1. What was the number on the back of 
your bell? 


2. The bell should ring how many spaces 
before the keyboard locks? 


3. If the trip were set too high, what ef- 
fect would it have on the setting of the 
right margin stop? 


4. Ifthe trip were set too low, what ef- 
fect would it have on the bell? 


5. Why should the curved end of the bell 
mechanism be held away fromthetrip? 


6. What is the most common reason for 
removing the bell mechanism from a 
typewriter? 


7. Whyisoil never usedona bell ringer? 


8. What effect would а broken or dis- 
connected hammer spring have on the 
bell? 


Mail this Test Sheet for grading as soon as completed 


If paying tuition on the installment plan:  Enclose payment and payment 
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LESSON 20 


REMOVAL AND REPLACEMENT OF MARGIN-STOPS AND RACK 


You will now learn how to remove the margin-stops and rack. Before 
you do, however, make sure you fully understand the three previous lessons. 
Knowing how the margin-stops work and the parts that make them work, will 
enable you to disassemble and reassemble them more easily. 


Take the PROJECT SHEET at the back of this lesson and place it in your 
machine. Set the margin stops at the dotted lines and type the standard sen- 
tence (the quick brown fox etc.) three times, under the heading "BEFORE RE- 
MOVING MARGIN STOPS", one below the other. Begin each sentence at the 
dotted line marked "LEFT MARGIN". 


(If the typed lines donot end at the dotted line marked "RIGHT MARGIN", 
don't be concerned.) Now, remove the PROJECT SHEET from your machine 
and put it aside until the end of the lesson. 


Remove the two bail screws located at the end of the margin release bails 
on both ends of the carriage. 
REMOVE BAIL SCREWS 


Unhook the two springs at both ends of the margin rack, using your spring 


hook. 
AE 


END VIEW ETT 
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Move the margin stops to the extreme ends of the carriage and move the 
bails out of the way by lifting them up and swinging them to the back of the ma- 
chine. 


FLIP ee 
BAILS UP 4 


Remove the Right Carriage End Plate by removing the two screws. In 
addition, you must remove the right platen knob. Then, with the knob removed, 
you have to depress the carriage release lever so that it passes through the 
hole in the end plate. 
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Remove the margin rack screw on the left side of the carriage. This will 
also free the "MAGIC MARGIN" release lever. 


C 
MARGIN RELEASE MARGIN RACK 
SCREW 


Remove the outer nut on the right side of the margin rack. This will re- 
move the margin release lever marked "RIGHT MARGIN". 


INNER NUT 


OUTER NUT 


Turn the inner nut clockwise or toward the center of the typewriter as far 
as it will go. Slide the margin rack toward the left and raise up on the right 
side just enough to clear the carriage end. Remove it gently and let it rest 
across the top of the carriage. 


You probably noticed the tension on the rack when you tried to remove it 
and then you saw that the margin-stop spring was still attached. We purpose- 
ly left the spring attached so that you can get a clearer picture of the way the 
spring goes from one margin-stop through the pulleys and then back to the other 
margin-stop. 


The spring may now be disconnected from the margin-stops and takenout 
of the typewriter. The margin stops can be removed by sliding them off the 
right side of the margin rack. 
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When there is а broken tooth in the margin rack, the same procedure is 
followed, except for the disconnecting of the margin spring. The margin-stops 
can be slid from the old rack to the new rack, one at а time, thereby not hav- 
ing to disconnect the margin-stop spring. 


REPLACEMENT OF MARGIN-STOPS 


Facing the rear of the typewriter, hold the margin rack so that the teeth 
are facing up and the threaded end is on your left. Slide the margin stops on 
the rack so that the margin adjusting screws are toward you and the heads are 
facing each other. 


Move both margin-stops to the right to reduce spring tension. Insert the 
margin spring up through the pulley on the right side and then attach it to the 
margin-stop on the left. Hold the spring taut and run the other end up through 
the pulley on the left side and then attach it to the margin on the right side. 


Before inserting the margin rack into the machine, make sure the inner 
nut is on the threaded end. Insert this end into the left side of the carriage, 
slide the rack to your right and place the square end of the rack into the right 
side of the carriage. Installthe Magic Margin release lever and insert the 
Screw. Make sure that the margin release spring is under the Magic Margin 
release lever. Move the lever back and forth to see if there is tension on it 
and also to see that it does not bind. Turn the inner nut on the left side of the 
rack until it binds slightly against the carriage end. 


CAUTION! Do not turn the inner nut more than a quarter of a turn after 
it comes in contact with the carriage end, because this will bow the carriage 
end outward. 


Place the other release lever marked "RIGHT MARGIN" on the threaded 


end of the rack. Place the margin release spring under the release lever just 
as you did the other one. Replace and tighten the outer nut securely. 
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Install the two springs at the ends of the margin rack. Move the two mar- 
gin-stops to the extreme ends and swing the margin release bails back into 
position. 


Install the two release bail screws, noting that the longer one goes on the 
right side while you are facing the rear of the machine. 


Install the right knob by tightening the two set screws. Do not, however, 
replace the right carriage end plate. 


SUMMARY 


You now have learned about the margin stops, how to remove them, and 
how to remove the margin rack. 


In the next lesson, you will learn how the MAGIC MARGIN Release Lever 


works. The MAGIC MARGIN is very important because it enables the typist 
to set margins with ease. 
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Fold This Homework Assignment is in two parts. Complete both parts. 


Here Were 


Part 1 - Practical Project 
1. Check all margin adjustments. 
2. Set margin stops on the dotted lines below. 
3. Below the heading "AFTER REPLACING MARGIN STOPS" type the standard 


test sentence three times. 
BEFORE REMOVING MARGIN STOPS 


Feld 
Fold Here 


Here 


AFTER REPLACING MARGIN STOPS 


Left Margin 
Right Margin 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
П 
1 
1 
1 
I 
1 
1 
П 
П 
1 
1 
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4, Complete Part Two on following page. 
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Part 2 - Written Test 


Answer all questions completely and carefully. 


QUESTION ANSWER 


1. What two springs must you disconnect 
to remove the margin rack? 


2. Why would you sometimes have to 
change the margin rack? 


3. Is it always necessary to remove the 
long margin spring to change the mar- 
gin rack? 


4. What would happen if you kept turn- 
ing the inner rack nut after it con- 
tacted the carriage end? 


5. What happens if you put the release 
lever spring behind the release lever 
instead of under it? 


6. On which side do you install the long 
release bail screw when facing the 
rear of the machine? 


5. When both parts of this Homework Assignment have been completed, 
mail this sheet to the school for grading. 


6. If paying tuition on the installment plan: Enclose payment and 
payment coupon for Lesson 20 as per instructions in your payment 
book. This Test/Project Sheet and your payment should be mailed 
in the same envelope. 
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LESSON 21 


PART I - CHANGING MARGIN LOCK LEVERS 


The left margin-stop absorbs а great deal of punishment, since it must 
stop the carriage every time the carriage is returned. This sometimes causes 
the lock lever to break or become so worn that it slides over the teeth in the 
margin rack when the carriage is returned. 


Take the PROJECT SHEET at the back of this lesson and place it in your 
machine. Set the margin stops at the dotted lines and type the standard sen- 
tence (the quick brown fox etc.) three times, under the heading "BEFORE 
CHANGING MARGIN LOCK LEVERS", one below the other. Begin each sen- 
tence at the dotted line marked "LEFT MARGIN". (If the typed lines do not 
end at the dotted line marked "RIGHT MARGIN", don't be concerned.) Now, 
remove the PROJECT SHEET from your machine and put it aside until the end 
of the lesson. 


Once again, move the margin-stops to the extreme ends, remove the re- 
lease bail screws and swing the bails to the rear of the machine. Move the 
right margin-stop all the way over 'til it meets the left margin stop. Don't 
forget that you will have to depress the margin release key on the keyboard to 
allow the right margin-stop to bypass the center stop. When the right margin 
stop is against the left margin stop, the left margin-stop cannot slide after 
its lock lever is removed. 


Remove the outer lock lever screw, which can be reached by inserting а 
screwdriver through the opening in the end of the tabulator rack. 


TAB RACK 


SCREW DRIVER 
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Hold down on the lock lever roller and slip the lever off the inner pivot 
Screw and up over the stud. (You may have to pry it with a screwdriver to 
assist it.) Remove the lever from the margin-stop, being careful not to lose 
the spring and washer that are on the screw. 


To install the new lock lever, first place the lock spring on the screw and 
place the washer on top. Be sure that all the coilsof the spring are under the 
washer and not between the washer and the screw, as this will interfere with 
the spring action. Place the opening of the lock leveron top of the washer and 
place the other hole in the lock lever on the inner pivot screw. Finally, in- 
sert the outer shoulder screw. Check to see if the part that fits on the inner 
pivot screw has become bent. If so, straighten it with a pair of pliers. 


gem 


WASHER 


1 
=. 
Б 


Move the margin-stops to the extreme ends and swing the release bails 
back into position and insert the release bail screws. 


In replacing the lock lever, two conditions may develop:the first isa bent 
lock lever; the second condition occurs when the top wings rubor bind against 
the bail. Both may be corrected by straightening with pliers. 


It is seldom necessary to change the right margin lock lever, but if it has 
to be changed, the procedure is identical to the procedure used on the left. 
Naturally, after replacing the margin rack and stops, you will have to recheck 
all margin adjustments. This also includes the eccentric washers which posi- 
tion the margin release levers. When the margin release lever is pulled for- 
ward, it is limited in travel by the bail screw. When it 18 pushed back, it is 
limited by the eccentric washers so that the lower shoulder is directly beneath 
the bail screw. 
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BAIL SCREW 


SHOULDER 


ECCENTRIC WASHER 


To adjust the washer, loosen the nut on the inside and turn the washer 
until the bail screw seats correctly on the shoulder. Then, tighten the nut. 


PART II - ALIGNING MARGIN BAILS 


Occasionally, the release bails become misaligned. This occurs when 
people lean heavily on the carriage, or drop something heavy upon the machine. 
It also occurs when а poorly trained mechanic forms or bends them instead of 
adjusting the margin lock levers. 


BAIL OUT OF LINE 
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Ås you know, the rear margin bail controls the MAGIC MARGIN and the 
front bail controls the RIGHT MARGIN. You should check only one bail at a 
time. 


Facing the rear of the machine, set your margin stops at the ends of the 
carriage. Then, move the carriage to your right to within three or four inches 
of the end. Note the clearance between the roller and the bail. 


M BAIL OUT OF LINE 


DOES NOT 
ENGAGE 


Operate the MAGIC MARGIN release lever forward and backward as cus- 
tomary, so that the margin stop slides over to the center stop. Once again, 
observe the clearance between the roller and the bail. If the bail is in line, 
the clearance should be uniform at both ends. 


If the left end is too low, hold the MAGIC MARGIN lever forward, and 
raise the left end with а screwdriver. 


BAIL 
SLIGHT 
PRESSURE ON 
BAIL 


= ^ A 


If the left end is too high, see that the MAGIC MARGIN lever is in locked 
position and then place the screwdriver under the right end to support the bail. 
Press the left end down with your thumb. 


The front margin bail is checked and adjusted in the same manner. 
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PRESSURE ON 


SLIGHT PRESSURE 
ON BAL 


SUMMARY 


You now have learned how to replace the lock levers. You should also 
understand how the MAGIC MARGIN release lever works, ard how to adjust 
the margin release bails. 


The next few lessons will deal with а very simple part of the typewriter, 
the typewriter ribbon. At least it sounds like а simple part, but in reality it 
is a complicated system. For instance, what makes it move every time a let- 
ter is typed and what makes it reverse itself when it comes to the end? You 
will learn these and other facts about the ribbon mechanism inthe next few 


lessons. 
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Fold This Homework Assignment is in two parts. Complete both parts. Fold 


Here Here 


Part 1 - Practical Project 
l. Check all margin adjustments. 
2. Set margin stops on dotted lines below. 


3. Below the heading "AFTER CHANGING MARGIN LOCK LEVERS," type 
the standard test sentence three times. 


BEFORE CHANGING MARGIN LOCK LEVERS 


AFTER CHANGING MARGIN LOCK LEVERS 


LEFT MARGIN 
RIGHT MARGIN 


lh. Complete Part Two on the following page. 


Here 
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Part 2 - Written Test 


QUESTION ANSWER 


1. Why is itsometimes necessary to re- 
move a margin lock lever? 


2. What happens if the marginlock spring 
protrudes through the washer? 


3. If the margin stop does not slide freely 
toward the center stop when released, 
what would be the most likely causes? 


4. If the clearance between the roller and 
the bailis uneven from one side to the 
other, what does ít indicate? 


5. What would occur if the long margin 
stop spring became disconnected or 
broken? 


6. At what position should the eccentric 
washer limit the margin release lever? 


If paying tuition on the installment plan: Enclose your payment and 
payment coupon #21 as per instructions in your payment book. Please 
mail payment and Homework Assignment in the same envelope. 
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LESSON 22 


RIBBON CONTROL MECHANISM 


Whenever you strike а typewriter key, the ribbon must raise to cover the 
type face in order to get а full impression. The parts that control this action 
make up the control mechanism. А faulty control mechanism will produce 
weird results. Sometimes the top of the letters will be cut off. At other times, 
the bottoms will not print. Occasionally the type won't print at all. In this 
lesson, you will learn how to adjust this mechanism. 


Å ribbon control mechanism can be set at three distinct positions. 1- To 
print through the top half of the ribbon; 2 - to print through the bottom half 
of the ribbon; 3 - not to print at all. The last mentioned position is used when 
the typist wants to make a mimeograph stencil. In such cases, the ribbon 
Should not cover thetype face because it is necessary forthe type tocut through 
the stencil. 


When the switch button is movedall the way to the left, the mechanism is 
set so that the bottom part of the ribbon will print. When it is moved to the 
center position, the top part of the ribbon will print. This is the "normal" 
position. When the button is pushed all the way to the right, the ribbon will 
not raise at all. 


The following simplified illustration shows the action of the ribbon con- 
trol mechanism. The switch button is set in center position in the diagram. 
When you push the button left or right, you actuate Cam (A). This rotates the 
shaft. The notches on Cam (B) are position settings. The roller holds the 
assembly in any one of three positions corresponding to whatever action the 
operator wants from the ribbon. Thus, if she wants to type on the top half of 
the ribbon, she will set the button (C) at the center position. This will set the 
cam (B) so that the roller will engage the center notch and hold the assembly 
from shifting. 
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BUTTON (C) IN CENTER POSITION 
If the operator wants to type on the lower half of the ribbon, she pushes 
the button to the left. This action rotates the assembly so that the roller on 
cam B will fit in the last notch. 


If the typist doesn't want the ribbon to print at all, she pushes the switch 
to the extreme right. This action rotates the assembly so that the roller on 
cam (B) fits in the first notch. 


While all this is going on, cam (D) is changing the position of the ribbon 
vibrator link (E). You will note that there are two steps on the foot of the 
vibrator link. When the ribbon switch is set to print on the top half of the rib- 
bon, the lower step on the vibrator link lines up with the universal bar stud 
as in the following illustration. Turn your machine on its back so you can 
compare the actual mechanism with the drawing. 


я 


FOR PRINTING ТОР HALF 
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When the ribbon switch is set to print on the bottom half of the ribbon, 
cam (D) changes position and thus pulls the vibrator link to line up with the 
universal bar stud, as in the next illustration. 


PRINTING BOTTOM 
HALF 


When stencil position is set, the foot of the vibrator link is raised by the 


action of cam (D) so that the stud passes underneath, thus causing no action at 
all when а key is struck. 


As cam (D) rotates to its various positions, it also limits the upward move- 
ment of vibrator arm (F). This occurs because cam (D) is eccentric and each 
surface acts as а limit stop. 


With the typewriter on its feet, set the ribbon switch to stencil (extreme 
right position). Then, attempt to raise the ribbon guide with your finger. You 
will see that it cannot be raised. The reason is that the highest surface of 
cam (D) is blocking the movement of the vibrator arm. 
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STENCIL LIMIT 


With the ribbon switch set to printon the top half of the ribbon, notice how 
you can raise the ribbon guide to approximately one half the width of the rib- 
bon. This is permitted because cam (D) has been rotated to the top half limit 
surface. 


With the switch to the extreme left, you should be able to raise the ribbon 
guide to its full height with your finger. You now know this is possible be- 
cause cam (D) has rotated to its lowest surface, thus permitting the vibrator 
arm to raise the full distance. 


There are a number of things that may go wrong with a ribbon control 
mechanism, but before making any adjustments, you should first check the 
following items: 


Turn the machineonits back. Spread the springs and check thetwo screws 
that hold the complete assembly to the bottom rail. IMPORTANT! THESE 
SCREWS MUST BE TIGHT! They are located just behind the cam shaft. In 
order to reach them, you will have to insert your screwdriver at an angle. 


Lesson 22 Раде 4 


THESE TWO 
SCREWS MUST 
BE TIGHT 


Next, check the cams to see if the set screws are bottoming and tight on 
the flats of the shaft. Start first with cam (D). You will be able to see the 
flat. Once you have located the flat on cam (D), you will know the position of 
the other flats for the other cams, because all flats are on the same line. 


All three cams are adjustable side to side. Cam (D) should set so that the 
link has free movement. If it is set'too far to the left or the right, it will bind 
the link. To check this, place the ribbon switch to the extreme left and raise 
the ribbon guide up and down. If the link is free, the ribbon will operate freely 
too. If there is а bind, tap the sides of the cam links to see if they are free. 
If the links are free, the bind is probably in the ribbon guide. (You will learn 
how to deal with this situation in the next lesson.) 


LOOSE 


Lesson 22 — Page 5 


———————————————— Án d 
HOME STUDY COURSE IN TYPEWRITER REPAIR AND SERVICE 


The roller on the index cam (B) is thenext item to check. Seeif thespring 
has sufficient tensionto hold thecam. The roller must seat fully in the notches. 
Also, it must not bind on the side of the roller link. Loosen the cam screw 


and move the cam sidewise until it seats properly. Don't forget to retighten 
the screw! 


MUST NOT 
BIND 


Cam (A) is also adjustable side to side to prevent the switch link from 
binding on any part. 


It is important to check that both ends of the wire link are properly formed, 
so they do not interfere with the cams or the ribbon switch. 


The last items to check are the ribbon switch and shaft. Occasionally 
the set screw loosens and permits the shaft to raise out of the lower bearing. 


LOOSE SET SCREW 


SHAFT OUT 
BEARING OF BEARING 
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To learn what occurs, loosen the set screw in your machine. Then, move 
the switch side to side. Note how the shaft raises out of the lower bearing. 
It is now necessary to reseat the shaft and adust the height of the switch so 
that it can be lined up properly. 


The first step is to replace the shaft in its lower bearing. Then, while 
holding the shaft in place, raise the switch until the spring is compressed to 
one half of its stretched out length. Tighten the set screw. If you have posi- 
tioned it correctly, you will be able to raise the switch without having the shaft 
leave its lower bearing. 


Take the front plate and stencil lock (which you removed back in Lesson 
7) and place the stencil lock in the opening on the right side of the plate as 
shown in the next illustration. Note how the large hole of this stencil lock 
fits in front of the cover plate. 


OVER PLATE 


STENCIL LOCK 


Slide the cover down on the three screws and line up the switch so that 
the button enters the notch. Also, line up the two buttons on the left side with 
the cut-outs in the plate. Make sure that the stencil lock is to the left before 
pressing the plate to the machine. 


Now, locate the stencil lock screw in Envelope No. 15 marked Cover Plate 
Screws, which you placed in the typewriter carton while you were in Lesson 7. 
Install the screw, taking care that the pivot end enters the small hole in the 
rear ofthe stencil lock. The head of the screw must enter the large hole in 
the front of the stencil lock, because it acts as a bearing. 
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Test the stencil lock for freedom of movement. It should swing freely. 
In rest position, it should hug the right side. (Inthis position it will prevent 
the switch from being moved accidentally to stencil position. The typist has 
to move the look to the left in order to move the switch into stencil position). 


Locate the left cover plate screw (it's the only button head screw in the 
envelope) and fasten the left corner of the cover plate. Tighten thethree lower 
Screws. 


The final check is for freedom of movement of the ribbon switch. Hold 
the stencil lock to the left while you operate the switch back and forth in the 
three positions. It should work easily. If there is a bind, loosen the ribbon 
Switch set screw and move it up or down as required. 


If the wire link is bent or stretched, the ribbon switch will not operate 
the shaft and cam assembly fully. If the link is too short, the switch will not 
go over all the way into stencil position. If it is too long, it won't go all the 
way over to the extreme left position. If this sympton appears in your ma- 
chine, adjust the wire link accordingly with a pair of pliers at the point where 
the link is bent. In order to reach the link, raise up a few of the type bars on 
the right side. 


SUMMARY 


It is very important to check the tightness of all serews in the ribbon con- 
trol mechanism. А loose screw may cause many false symptoms to appear. 
You will then find yourself going through a number of unnecessary and un- 
satisfactory adjustments. 
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Written Test 


How many positions are on the rib- 
bon control switch? 


What portionof the ribbon do you type 
on when the switch is to the extreme 
left? 

What is the "normal" position? 

What is the stencil position used for? 
When the ribbon is in normal position, 
where does the stud contact the vibra- 
tor link? 

What is the purpose of the stencil lock? 


What limits the upward movement of 
the vibrator arm? 


Where should all cam screws bottom? 


If the link on cam (D) is binding, what 
adjustment is required? 


What happens when the ribbon switch 
set screw loosens? 


What adjustment is made if the ribbon 
switch binds on the front plate? 


If the ribbon switch does not fully act- 
uate index cam (B), what adjustment 
is necessary? 
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PLATE 1 KEYBOARD and STOP SECTION 


SPECIAL SUPPLEMENT - ADDING MACHINES 
KEYBOARD AND STOP SECTION OPERATION 


KEYBOARD AND STOP SECTION 


THE STOP SECTION (36), PLATE 1, CONTAINS NINE ROWS OF MOVABLE STOPS (A). THERE IS A 
ROW OF STOPS (A) FOR EACH ORDER OF FIGURES, ZERO THROUGH EIGHT. A FIXED STOP (H) ON 
THE STOP SECTION REAR GUIDE SLIDE (38) IS USED FOR THE FIGURE NINE. 


WHEN THE STOP SECTION (36) IS NORMAL, LEFT ROW OF MOVABLE STOPS (A) ARE DIRECTLY 
UNDER THE NUMERAL KEY TAPPETS (B). THE RACK BLOCK-OUT PLATE (35) MOUNTED ON STOP 
SECTION FRONT GUIDE SLIDE AND ESCAPEMENT RACK (10) WILL BE IN THE PATH OF AND JUST 
TO THE REAR OF ACCUMULATOR - TYPE RACK HEELS. 


AS NUMERAL KEY (1) IS DEPRESSED, KEY TAPPET (B) DEPRESSES STOP (A) AND LOWERS ES- 
CAPEMENT BAIL (13), RAISING EXTENSION (D) OF ESCAPEMENT PAWL (11) ABOVE TEETH OF 
ESCAPEMENT RACK (10). THROUGH TENSION OF SPRING (37), STOP SECTION (36) AND RACK 
BLOCK-OUT PLATE (35) MOVE TO LEFT UNTIL TEETH OF ESCAPEMENT RACK (10) LIMITS ON 
ESCAPEMENT BAIL (13). AS NUMERAL KEY (1) RESTORES, SPRING (7) RAISES ESCAPEMENT 
BAIL (13) ABOVE TEETH OF ESCAPEMENT RACK (10). AS THE STOP SECTION (36) MOVES 
FARTHER TO THE LEFT, EXTENSION (D) OF ESCAPEMENT PAWL (11), THROUGH SPRING (9), 
MOVES DOWN IN PATH OF NEXT TOOTH OF ESCAPEMENT RACK (10). AT THE SAME TIME, RACK 
BLOCK-OUT PLATE (35) WILL MOVE TO THE LEFT OUT OF THE PATH OF FIRST RACK HEEL AND 
SECOND ROW OF STOPS (A) WILL BE POSITIONED UNDER KEY TAPPETS (B). FOR EACH SUC- 
CEÉDING NUMERAL KEY DEPRESSION, RACK BLOCK-OUT PLATE (35) WILL MOVE ONE SPACE TO 
THE LEFT AND THE PREVIOUSLY DEPRESSED STOPS (A) WILL MOVE INTO ALIGNMENT WITH 
THEIR RESPECTIVE RACKS. 


THE PURPOSE OF STUD (K) ON STOP SECTION FRONT GUIDE SLIDE AND ESCAPEMENT RACK (10) 
IS TO CAM EXTENSION (D) OF ESCAPEMENT PAWL (11) ABOVE TEETH OF ESCAPEMENT RACK 
(10) WHEN STOP SECTION (36) IS MOVED TO OVERTHROW POSITION. THIS PERMITS ESCAPE- 
MENT PAWL (11) TO ENGAGE PROPER TOOTH OF ESCAPEMENT RACK (10) WHEN STOP SECTION 
(36) RESTORES TO THE LEFT FROM OVERTHROW POSITION. 


THE PURPOSE OF SPRING (34) IS TO PREVENT RACK BLOCK-PLATE (35) FROM MOVING UPWARD 
AS ACCUMULATOR RACK HEELS LIMIT AGAINST IT. IF PLATE (35) DID MOVE UP, ACCUMULATOR- 
TYPE RACKS WOULD MOVE REARWARD CAUSING NINES TO BE PRINTED AND ACCUMULATED TO THE 
LEFT OF LISTED ITEM. 


MANUAL CORRECTION KEY (30) IS PROVIDED IF ERROR IS MADE WHEN INDEXING FIGURES IN STOP 
SECTION (36). 


STOP SECTION RESTORING OPERATION 


THE STOP SECTION RESTORING MECHANISM IS MOUNTED ON CONTROL SUPPORT PLATE (16) AND 
OPERATED BY STOP SECTION RESTORING CAM (18) ON CAM SHAFT (15). WHEN THE STOP SEC- 
TION (36) IS NORMAL, ROLL (G) ON STOP SECTION RESTORING CAM FOLLOWER SECTOR (19) IS 
POSITIONED UNDER STOP SECTION RESTORING CAM (18). AS ITEMS ARE ENTERED IN STOP SEC- 
TION (36), STOP SECTION DRAW CORD (24) ROTATES DRAW CORD SPOOL (21) CLOCK-WISE, 
WHICH ROTATES INTERMEDIATE CAM FOLLOWER SECTOR (20) AND STOP SECTION RESTORING CAM 
FOLLOWER SECTOR (19), MOVING ROLL (G) REARWARD. 


ON LAST HALF OF CAM SHAFT CYCLE, STOP SECTION RESTORING CAM (18) CONTACTS ROLL (G), 
ROTATING STOP SECTION RESTORING CAM FOLLOWER (19), WHICH OPERATES INTERMEDIATE CAM 
FOLLOWER SECTOR (20) AND STOP SECTION DRAW CORD SPOOL (21). DRAW CORD (24) WILL 
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BE WOUND AROUND DRAW CORD SPOOL (21) PULLING DRAW CORD (24) AND STOP SECTION (36) 
TO THE RIGHT. AS THE STOP SECTION (36) MOVES TO THE RIGHT, DEPRESSED STOP (А) CON- 
TACTS BEVELLED EDGE (J) OF STOP RESTORING PLATE (33) WHICH RESTORES STOP (A) TO 
NORMAL POSITION. 


AFTER LAST STOP (A) HAS BEEN RESTORED, STOP SECTION RESTORING CAM (18) RELEASES 
FROM ROLL (G) ON STOP SECTION RESTORING CAM FOLLOWER (19), ALLOWING STOP SECTION 
(36) TO RESTORE BACK TO NORMAL FROM OVERTHROW POSITION. 


STOP SECTION RESET TIMING 


TO TIME STOP SECTION RESTORING CAM FOLLOWER (1), (SEE SKETCH BELOW), INTERMEDIATE 
CAM FOLLOWER SECTOR (2) AND STOP SECTION DRAW CORD SPOOL (3), PROCEED AS FOLLOWS: 


A. DISENGAGE DRAW CORD SPOOL GEAR (4) FROM INTERMEDIATE CAM FOLLOWER SECTOR (2) 
AND INTERMEDIATE CAM FOLLOWER SECTOR (2) FROM STOP SECTION RESTORING CAM FOL- 
LOWER (1). 

B. ROTATE STOP SECTION RESTORING CAM FOLLOWER (1) DOWN UNTIL IT LIMITS ON BASE PLATE. 
ROTATE INTERMEDIATE CAM FOLLOWER SECTOR (2) COUNTER-CLOCKWISE UNTIL EXTENSION 
(F) LIMITS ON SECTOR (1). THIS WILL MESH TOOTH (E) IN SLOT (D). 

C. ROTATE DRAW CORD SPOOL (3) SO THAT CUT-OUT (A) IS POINTING TO FRONT OF MACHINE, 
PARALLEL WITH BASE PLATE. THIS WILL MESH TOOTH (C) WITH SLOT (B) OF GEAR (4). 
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PLATE 2 and 3 ACCUMULATOR MECHANISM 
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ACCUMULATOR MECHANISM OPERATION 


ACCUMULATOR-TYPE RACKS 


WHEN THE MACHINE IS NORMAL, ACCUMULATOR-TYPE RACKS (15), PLATE 2, ARE HELD TO FRONT 
OF MACHINE BY ACCUMULATOR-TYPE RACK RESTORING BAIL (20) AND RESTORING ARMS (14), 
WHICH ARE HELD FORWARD BY ACCUMULATOR-TYPE RACK RESTORING CAM (13) AGAINST ROLL (E) 
ON RIGHT RACK RESTORING ARM (14). 


ON FIRST HALF OF CAM SHAFT CYCLE, RACK RESTORING CAM (13) WILL PERMIT RACK RESTORING 
BAIL (20) TO MOVE REARWARD ALLOWING ACCUMULATOR-TYPE RACKS (15) TO MOVE REARWARD 
THROUGH SPRINGS (16). ACCUMULATOR-TYPE RACKS (15) WILL LIMIT ON DEPRESSED STOP (G), 
RACK BLOCK-OUT PLATE (17) OR NINE STOP (Н). 


ON LAST HALF OF CAM SHAFT CYCLE, RACK RESTORING CAM (13) WILL CONTACT ROLL (E), 
DRIVING ACCUMULATOR-TYPE RACK RESTORING BAIL (20) AND ACCUMULATOR-TYPE RACKS (15) 
FORWARD TO NORMAL POSITION. 


TYPE (1) FOR PRINTING IS FIXED TO UPPER PORTION OF ACCUMULATOR-TYPE RACKS (15). 
PRINTING OCCURS AFTER ACCUMULATOR-TYPE RACKS (15) HAVE REACHED THEIR REARWARD 
LIMIT ON EITHER A TOTAL OR LIST OPERATION. ACCUMULATOR-TYPE RACKS (15) MAY BE DE- 
SCRIBED AS HAVING THE FOLLOWING FUNCTIONS: 


A. TRANSMISSION OF INFORMATION FROM STOP SECTION (18) TO ACCUMULATOR WHEELS (5) ON 
LIST OPERATIONS. 

B. ACCUMULATOR WHEEL LOCK ON LIST OPERATIONS. 

C. PRINTING DEVICE ON LIST OR TOTAL OPERATIONS. 


CHARACTER RACK 


THE CHARACTER RACK IS OF THE SAME DESIGN AS ACCUMULATOR-TYPE RACKS (15) CONSISTING 
OF TOTAL TYPE FOR TOTAL PRINTING.  DURING LISTING OPERATIONS, CHARACTER RACK IS PRE- 
VENTED FROM MOVING REARWARD BY EXTENSION (J), PLATE 3, ON ACCUMULATOR SHIFT BELL 
CRANK (6) BEHIND TEETH OF RACK WHEN ADD KEY (16) IS DEPRESSED. THEREFORE, NO 
SYMBOL WILL BE PRINTED ON LIST OPERATIONS. 


WHEN TOTAL KEY (17) IS DEPRESSED, EXTENSION (J) ON ACCUMULATOR SHIFT BELL CRANK (6) 
WILL BE DISENGAGED FROM TEETH OF CHARACTER RACK. AS MACHINE CYCLES, CHARACTER RACK 
WILL MOVE REARWARD, LIMITING ON STUD (C), PLATE 10, ON RIGHT SIDE FRAME (8), ALLOWING 
TOTAL SYMBOL TO BE PRINTED. 


ACCUMULATOR WHEELS AND TRANSFER PAWLS 


MACHINE NORMAL, THE ACCUMULATOR WHEELS (5), PLATE 2, WILL BE IN MESH WITH TRANS- 
FER PAWLS (10) AND TRANSFER PAWL RESTORE BAIL (12) WILL HOLD TRANSFER PAWLS (10) 
TO A LIMIT AGAINST TRANSFER PAWL STOP (11). 


DEPRESSION OF ADD KEY (16), PLATE 3, ROTATES CAM FOLLOWER SHIFT LINE AND KEY INTER- 
LOCK (15) COUNTER-CLOCKWISE, BRINGING ACCUMULATOR SHIFT BELL CRANK LINK (9) FORWARD, 
WHICH ROTATES ACCUMULATOR SHIFT BELL CRANK (6), POSITIONING ACCUMULATOR RAISING FOL- 
LOWER (7) IN LINE WITH ADD CAM (14) ON CAM SHAFT. ON FIRST HALF OF CAM SHAFT CYCLE, 
ACCUMULATOR WHEELS (5), PLATE 2, WILL REMAIN IN MESH WITH TRANSFER PAWLS (10), 

UNTIL ACCUMULATOR TYPE RACKS (15) HAVE MOVED REARWARD TO THEIR LIMIT. AT THIS TIME, 
CAMMING SURFACE (H), PLATE 3 OF ADD CAM (14), WILL ROTATE ACCUMULATOR RAISING FOL- 
LOWER (7) COUNTER-CLOCKWISE AND THROUGH FORK (F) ENGAGED WITH ACCUMULATOR WHEEL 
SHAFT (11), DRIVES ACCUMULATOR WHEELS (5), PLATE 2, IN MESH WITH ACCUMULATOR-TYPE 
RACKS (15). 
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ACCUMULATOR WHEELS AND TRANSFER PAWLS (CONT'D) 


AT BEGINNING OF LAST HALF OF CAM SHAFT CYCLE, ACCUMULATOR-TYPE RACKS (15) WILL BE 
DRIVEN FORWARD ROTATING WHEELS (5) COUNTER-CLOCKWISE, UNTIL RACKS (15) REACH ZERO 
POSITION. AT THIS TIME, CAMMING SURFACE (H), PLATE 3, OF ADD CAM (14) WILL RELEASE 
ACCUMULATOR RAISING FOLLOWER (7), ALLOWING ACCUMULATOR WHEELS (5), PLATE 2, TO 
MESH WITH TRANSFER PAWLS (10) THROUGH TENSION OF SPRINGS (7), PLATE 4. 


ON LAST THIRD OF CAM SHAFT CYCLE, ACCUMULATOR WHEELS (5), PLATE 2, ARE AGAIN DRIVEN 
INTO MESH WITH ACCUMULATOR-TYPE RACKS (15) AND SPRING RESTORED BACK IN MESH WITH 
TRANSFER PAWLS (10). 


DEPRESSION OF TOTAL KEY (17), PLATE 3, ROTATES CAM FOLLOWER SHIFT LINE AND KEY INTER- 
LOCK (15) CLOCKWISE, MOVING ACCUMULATOR SHIFT BELL CRANK LINK (9) REARWARD, WHICH 
ROTATES ACCUMULATOR SHIFT BELL CRANK (6), POSITIONING ACCUMULATOR RAISING FOLLOWER 
(7) IN LINE WITH TOTAL CAM (8) ON CAM SHAFT, AT START OF MACHINE CYCLE, ACCUMULATOR- 
TYPE RACKS (15), PLATE 2, MOVE REARWARD TO ZERO POSITION AND THEN CAMMING SURFACE 
(E), PLATE 3, ON TOTAL CAM (8) WILL ROTATE ACCUMULATOR RAISING FOLLOWER (7) COUNTER- 
CLOCKWISE, DRIVING ACCUMULATOR WHEELS (5), PLATE 2, IN MESH WITH RACKS (15). AS 
RACKS (15) MOVE REARWARD, ACCUMULATOR WHEELS (5) WILL BE TURNED CLOCKWISE AS MANY 
SPACES AS WAS ACCUMULATED IN EACH WHEEL (5), UNTIL CARRY CAMS (J) LIMIT ON BACKSIDE 
OF EXTENSIONS (K) ON TRANSFER PAWLS (10). CARRY CAMS (J) LIMITING ON EXTENSIONS (K) 
ON TRANSFER PAWLS (10) AND TRANSFER PAWLS (10) LIMITING ON TRANSFER PAWL STOP (11), 
STOPS REARWARD TRAVEL OF ACCUMULATOR-TYPE RACKS (15). ACCUMULATOR WHEELS (5) 

WILL NOW BE IN ZERO POSITION. AFTER PRINTING OCCURS, CAMMING SURFACE (E), PLATE 3, 
ON TOTAL CAM (8), RELEASES ACCUMULATOR RAISING FOLLOWER (7), ALLOWING ACCUMULATOR 
WHEELS (5), PLATE 2, TO MESH WITH TRANSFER PAWLS (10) BEFORE ACCUMULATOR-TYPE 

RACKS (15) ARE DRIVEN FORWARD. 


ZERO SUPPRESSORS 


ZERO SUPPRESSORS (8), PLATE 2, CONTROL ZERO PRINT TO THE LEFT OF AN ITEM ON TOTAL OP- 
ERATIONS. DEPRESSION OF TOTAL KEY (17), PLATE 3, WILL SHIFT ACCUMULATOR SHIFT BELL- 
CRANK (6) TO THE LEFT, RELEASING EXTENSION (D) ON ACCUMULATOR SHIFT BELLCRANK (6) 
FROM EXTENSION (G) ON ZERO SUPPRESSOR BAIL (1). THIS WILL PERMIT EARS (D), PLATE 2, 
ON ZERO SUPPRESSORS (8) TO ENGAGE SLOTS IN ACCUMULATOR WHEELS (5) THAT ARE IN ZERO 
POSITION THROUGH SPRINGS (9) AND POSITION FRONT EXTENSIONS (A) OF ZERO SUPPRESSORS 
(8) IN PATH OF TYPE SECTIONS (1), WHICH WILL PREVENT REARWARD MOVEMENT OF ACCUMULA- 
TOR-TYPE RACKS (15). EARS (D) WILL REST ON HUBS (B) OF ACCUMULATOR WHEELS (5) THAT 
ARE OUT OF ZERO POSITION, HOLDING FRONT EXTENSIONS (A) BELOW TYPE SECTIONS (1) WHICH 
WILL PERMIT ACCUMULATOR-TYPE RACKS (15) TO MOVE REARWARD. ZERO PRINT TO THE RIGHT 
OF AN ITEM IS OBTAINED BY OVERLAPPING EARS (C) ON ZERO SUPPRESSORS (8). 


DEPRESSION OF ADD KEY (16), PLATE 3, WILL SHIFT ACCUMULATOR SHIFT BELLCRANK (6) TO 
THE RIGHT.. EXTENSION (D) ON BELLCRANK (6) WILL CONTACT EXTENSION (G) ON ZERO SUP- 
PRESSOR CONTROL BAIL (1), ROTATING BAIL (1), WHICH LOWERS FRONT EXTENSION (A), 
PLATE 2, ON ZERO SUPPRESSORS (8) OUT OF THE PATH OF TYPE SECTIONS (1). 


THE PURPOSE OF DETENT SPRING (12), PLATE 3, IS TO HOLD ACCUMULATOR RAISING FOLLOWER 
(7) IN POSITION WITH ADD CAM (8) OR TOTAL CAM (14) AND TO HOLD ZERO SUPPRESSORS (8), 
PLATE 2, DISENGAGED WITH TYPE SECTIONS (1) ON LIST OPERATIONS. 
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PLATE 5 CARRY-OVER OPERATION 
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CARRY OVER OPERATION 


A CARRY OPERATION OCCURS WHEN NINE IS EXCEEDED IN ANY ONE ACCUMULATOR WHEEL (7), 
PLATE 5. 


THE CARRY OPERATION IS ACCOMPLISHED IN THE FOLLOWING MANNER: 


ON FIRST HALF OF CAM SHAFT CYCLE, CAMMING SURFACE (B) ON TRANSFER PAWL CAM (4) 

WILL CONTACT ROLL (A) ON TRANSFER PAWL CAM FOLLOWER (3), DRIVING TRANSFER PAWL 
RESTORE BAIL (5) HALFWAY FORWARD. THIS PERMITS TRANSFER PAWL DRIVE SHAFT (8) TO 
MOVE UP IN DWELLS (G) IN ACCUMULATOR WHEEL SUPPORT PLATES (12) THROUGH SPRINGS (11). 


AT BEGINNING OF LAST HALF OF CAM SHAFT CYCLE, ACCUMULATOR WHEELS (7) WILL MOVE IN 
MESH WITH ACCUMULATOR-TYPE RACKS (10). AT THIS TIME, SPRINGS (9) WILL HOLD TRANS- 
FER PAWLS (1) AGAINST TRANSFER PAWL STOP (2). AS ACCUMULATOR-TYPE RACKS (10) RE- 
STORE, ROTATING ACCUMULATOR WHEEL (7) BEYOND NINES POSITION, CARRY CAM (F) ON LEFT 
SIDE OF WHEEL (7) WILL CONTACT EXTENSION (E) ON TRANSFER PAWL (1). THIS WILL ENGAGE 
DWELL (D) OF PAWL (1) WITH TRANSFER PAWL DRIVE SHAFT (8). AT THIS TIME, ACCUMULA- 
TOR WHEELS (7) WILL MESH WITH TRANSFER PAWLS (1). EXTENSION (C) ON TRANSFER PAWL 
CAM (4) WILL THEN ROTATE TRANSFER PAWL CAM FOLLOWER (3) AND TRANSFER PAWL RE- 
STORE BAIL (5) FURTHER FORWARD, CAUSING TRANSFER PAWL DRIVE SHAFT (8) TO ROTATE 
TRANSFER PAWL (1) TO ACCUMULATE ONE IN THE WHEEL (7). AFTER CARRY IS COMPLETED, 
ACCUMULATOR WHEELS (7) ARE DRIVEN BACK IN MESH WITH ACCUMULATOR-TYPE RACKS (10). 
EXTENSION (C) OF TRANSFER PAWL CAM (4) RELEASES FROM ROLL (A) ON TRANSFER PAWL 
CAM FOLLOWER (3), ALLOWING CAM FOLLOWER (3), TRANSFER PAWL RESTORE BAIL (5) AND 
TRANSFER PAWLS (1) TO RESTORE THROUGH SPRING (6). 


THIS TYPE OF CARRY ELIMINATES A BLANK STROKE OPERATION BEFORE A TOTAL OPERATION. 


- ADDING MACHINES 


SPECIAL SUPPLEMENT 


PRINTER and PAPER FEED OPERATION 


PLATE 6 


SPECIAL SUPPLEMENT - ADDING MACHINES 


PRINTER AND PAPER FEED OPERATION 


PRINTER 


MACHINE NORMAL, PRINTER IS HELD IN A RESTORED POSITION BY PRINTER CONTROL CAM (18) " 
PLATE 6, PRINTER CONTROL CAM FOLLOWER (20) AND CAM FOLLOWER LINK (17). AT APPROXI- 
MATELY HALF-CYCLE OF CAM SHAFT (19), ROLL (C) ON PRINTER CONTROL CAM FOLLOWER (20) 
MOVES INTO DWELL (B) OF CAM (18). THROUGH TENSION OF SPRING (16), PLATEN (22) MOVES 
PAPER AGAINST THE RIBBON AND TYPE CAUSING PRINTING TO OCCUR BY MEANS OF IMPACT. 


PAPER FEED 


MACHINE NORMAL, PRINTER FULLY RESTORED, STUD (E) ON PRINTER SIDE FRAME (8) WILL 
HOLD PLATEN FEED PAWL (9) DISENGAGED FROM PLATEN RATCHET (27). THIS WILL PERMIT 
PLATEN (22) TO BE ROTATED IN EITHER DIRECTION BY PLATEN KNOB (15). 


ON FIRST HALF OF CAM SHAFT CYCLE, AS PRINTER IS RELEASED TO PRINT, STUD (E) WILL RE- 
LEASE PLATEN FEED PAWL (9), ALLOWING IT TO RAISE THROUGH SPRING (10). ON LAST HALF 
OF CAM SHAFT CYCLE, AS PRINTER IS RESTORED, EXTENSION (D) ON PLATEN FEED PAWL (9) 
WILL ENGAGE PLATEN RATCHET (27), SPACING PLATEN (22) FORWARD ONE SPACE. AS THE 
PLATEN (22) IS TURNED, PAPER FEED ROLL TENSION SPRINGS (4) WILL HOLD PAPER FEED ROLL 
(6) AGAINST PAPER AND PLATEN (22) TO FEED PAPER ONE SPACE. AT THE SAME TIME, PLATEN 
RATCHET DETENT (12) WILL MOVE INTO NEXT TOOTH OF PLATEN RATCHET (27) HOLDING PLATEN 
(22) IN POSITION. 


THE PURPOSE OF PAPER GUIDE (13) IS TO KEEP PAPER STRAIGHT WITH PLATEN (22) AS PAPER 
IS INSTALLED BY OPERATOR. 


THE PURPOSE OF PLATEN PAPER GUIDE (5) IS TO GUIDE PAPER BETWEEN PLATEN (22) AND PAPER 
TEAR-OFF BAR (3) AS PAPER IS INSTALLED BY OPERATOR. 


THE PURPOSE OF PAPER GUIDE TOP PLATE (7) IS TO PREVENT PAPER FROM FOLDING AS PRINTER 
IS RESTORED TO NORMAL AFTER PRINTING. 
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RIBBON FEED OPERATION 


RIBBON FEED 


THE RIBBON (1), PLATE 7, IS FED BY TWO RIBBON FEED PAWLS (8) MOUNTED ON RIBBON FEED 
SLIDE (6). 


ON FIRST HALF OF CAM SHAFT CYCLE, STUD (E) ON LEFT ACCUMULATOR-TYPE RACK RESTORING 
ARM (3) WILL DRIVE RIBBON FEED SLIDE (6) REARWARD, PERMITTING RIBBON FEED PAWL (8) 
TO ENGAGE TEETH ON RIBBON SPOOL (11). 


ON LAST HALF OF CAM SHAFT CYCLE, STUD (E) ON ACCUMULATOR-TYPE RACK RESTORING ARM 
(3) DRIVES RIBBON FEED SLIDE (6) FORWARD AND THROUGH RIBBON FEED PAWL (8), RIBBON 
(1) WILL BE FED. 


RIBBON REVERSE WILL OCCUR WHEN DIAMETER OF RIBBON (1) INCREASES AND LOWERS RIBBON 
SENSING ARM (10). THIS CAUSES EXTENSION (B) ON ARM (10) TO CONTACT EXTENSION (A) 
ON FEED PAWL (8) AS RIBBON FEED SLIDE (6) IS MOVED REARWARD. THIS ACTION WILL DIS- 
ENGAGE FEED PAWL (8) FROM FULL RIBBON SPOOL (11) AND THROUGH CONNECTING LINK (9), 
ENGAGE FEED PAWL (8) WITH EMPTY RIBBON SPOOL (4). 


RIBBON FEED PAWL SPRINGS (7) WILL HOLD PAWLS (8) ENGAGED OR DISENGAGED WITH RIBBON 
SPOOLS (4) OR (11). 


RIBBON CHANGING INSTRUCTIONS 


1. NOTE POSITION OF OLD RIBBON (1) BEFORE REMOVING. DISCONNECT RIBBON (1) FROM PRONG 
ON EMPTY RIBBON SPOOL (4). 

2. REMOVE FULL RIBBON SPOOL (11) OFF STUD (C) WHILE HOLDING DOWN RIBBON SENSING ARM 
(10) AND DISCARD. 

3. PLACE SLIT IN NEW RIBBON (1) ON PRONG OF EMPTY RIBBON SPOOL (4) AND REPLACE FULL 
RIBBON SPOOL (11) ON STUD (C) WITH TEETH (D) ON SPOOL (11) POINTING TOWARD FRONT 
OF MACHINE WHILE HOLDING DOWN RIBBON SENSING ARM (10). 

4. PLACE RIBBON (1) ON LEFT RIBBON GUIDE (13) AND RIGHT RIBBON GUIDE (2) AS INDICATED. 
TURN EMPTY SPOOL (4) TO TAKE UP SLACK IN RIBBON (1). 
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INTERLOCK OPERATION 
A. TOTAL KEY LOCK SLIDE (3). 


THE PURPOSE OF THE TOTAL KEY LOCK SLIDE (3), PLATE 8, IS TO BLOCK TOTAL KEY (2) FROM 
BEING DEPRESSED WHEN STOP SECTION (8) IS OUT OF NORMAL POSITION. 


AS THE STOP SECTION (8) MOVES TO THE LEFT, EXTENSION (D) OF TOTAL KEY LOCK SLIDE (3) 
MOVES UNDER EAR (B) OF TOTAL CYCLE CONTROL BAIL (5), THROUGH SPRING (4). THIS WILL 
PREVENT OPERATOR FROM DEPRESSING TOTAL KEY (2), UNTIL STOP SECTION (8) RESTORES TO 
THE RIGHT, CONTACTING EXTENSION (C) OF LOCK SLIDE (3), RESTORING EXTENSION (D) OUT 
FROM UNDER EAR (B) OF TOTAL CYCLE CONTROL BAIL (5). 


B. NUMERAL KEY STEM INTERLOCK SLIDE (9). 


NUMERAL KEYS (10) ARE BLOCKED FROM DEPRESSION WHEN EITHER THE ADD KEY (1) OR TOTAL 
KEY (2) ARE DEPRESSED BY NUMERAL KEY INTERLOCK SLIDE (9). 


AS THE ADD KEY (1) OR TOTAL KEY (2) IS DEPRESSED AND CAM SHAFT MOVES OUT OF NORMAL 
POSITION, EAR (E) ON ADD CYCLE CONTROL BAIL (6) WILL POSITION EXTENSIONS (G) ON INTER- 
LOCK SLIDE (9) UNDER EXTENSIONS (F) OF NUMERAL KEYS (10). THIS WILL BLOCK NUMERAL 
KEYS (10), UNTIL CAM SHAFT RESTORES TO NORMAL, WHICH PERMITS ADD CYCLE CONTROL BAIL 
(6) TO RESTORE, ALLOWING INTERLOCK SLIDE (9) TO RESTORE, THROUGH SPRING (7). 


C. ADD KEY AND TOTAL KEY INTERLOCK. 


THE ADD KEY (1) AND TOTAL KEY (2) ARE BLOCKED FROM BEING DEPRESSED SIMULTANEOUSLY 
BY CAM FOLLOWER SHIFT LINE AND KEY INTERLOCK (11). ADD KEY (1) DEPRESSED, CAM FOL- 
LOWER SHIFT LINE AND KEY INTERLOCK (11) WILL BE ROTATED COUNTER-CLOCKWISE, MOVING 
EXTENSION (A) UP TO BLOCK TOTAL KEY (2). 


TOTAL KEY (2) DEPRESSED, CAM FOLLOWER SHIFT LINE AND KEY INTERLOCK (11) WILL BE RO- 
TATED CLOCKWISE, MOVING EXTENSION (H) UP TO BLOCK ADD KEY (1). 


NUMERAL KEY (10) DEPRESSED, EXTENSION (F) WILL MOVE DOWN IN SLOT OF INTERLOCK 
SLIDE (9), PREVENTING ADD CYCLE CONTROL BAIL (6) FROM OPERATING. THEREFORE, ADD 
KEY (1) OR TOTAL KEY (2) CANNOT BE DEPRESSED. 


-dü- 
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CONTROL KEYS (ADD AND TOTAL) OPERATION 


WHEN ADD CONTROL KEY (29), PLATE 9, IS DEPRESSED, KEY STEM (29) CONTACTS STUD (H) 

ON ADD CYCLE CONTROL BAIL LEVER (2), ROTATING LEVER (2) COUNTER-CLOCKWISE. ADD 
CYCLE CONTROL BAIL LINK (3) WILL ROTATE ADD CYCLE CONTROL BAIL (20), RELEASING CLUTCH 
FORWARD STOP (15) FROM CLUTCH PAWL (19) AND CLOSE MOTOR CONTACTS (6). AT THE END 

OF MACHINE CYCLE, CLUTCH FORWARD STOP (15) WILL DROP IN DWELL (A) OF CLUTCH PLATE 

(8) THROUGH SPRING (18), RELEASING CLUTCH PAWL (19) FROM CLUTCH RATCHET (10). THIS 
WILL ALSO PERMIT ADD CYCLE CONTROL BAIL (20), ADD CYCLE CONTROL BAIL LINK (3), ADD 
CYCLE CONTROL BAIL LEVER (2) AND ADD KEY (29) TO RESTORE BREAKING MOTOR CONTACTS (6). 


WHEN TOTAL CONTROL KEY (33) IS DEPRESSED, KEY STEM (33) CONTACTS EXTENSION (E) ON 
TOTAL CYCLE CONTROL BAIL (22), ROTATING BAIL (22) COUNTER-CLOCKWISE. EAR (D) ON 

BAIL (22) WILL ROTATE ADD CYCLE CONTROL BAIL (20) TO RELEASE CLUTCH FORWARD STOP (15) 
FROM CLUTCH PAWL (19) AND CLOSE MOTOR CONTACTS (6). ALSO, AS TOTAL CYCLE CONTROL 

BAIL (22) ROTATES, ACCUMULATOR-TYPE RACK BLOCK-OUT PLATE (17), PLATE 2, WILL BE 

RAISED ABOVE ACCUMULATOR-TYPE RACK HEELS (F) THROUGH ACCUMULATOR-TYPE RACK BLOCK- 

OUT PLATE LIFT BAIL (26), PLATE 9, AND LINK (23). BLOCK-OUT PLATE (17) AND BLOCK- 

OUT PLATE LIFT BAIL (26) WILL BE HELD IN POSITION BY DETENT SPRING (25) ON BASE PLATE 
UNTIL ACCUMULATOR-TYPE RACKS ARE DRIVEN FORWARD CONTACTING EXTENSION (F) ON BLOCK- 

OUT PLATE LIFT BAIL (26). STOPPING OF MACHINE IS THE SAME AS FOR ADD CONTROL KEY (29). 


MOTOR AND MOTOR DRIVE OPERATION 


THE MACHINE IS POWERED BY A FRACTIONAL HORSEPOWER INDUCTION TYPE SINGLE SPEED MOTOR 
(7), PLATE 9. POWER FROM THE MOTOR (7) IS TRANSMITTED TO THE CAM SHAFT THROUGH 
THE MOTOR DRIVE PINION GEAR (9), MOTOR DRIVE INTERMEDIATE GEAR (11) AND MOTOR DRIVE 
CLUTCH GEAR (14), WHICH OPERATES SINGLE CYCLE CLUTCH. 


THE PURPOSE OF TENSION WASHER (12) IS TO MAINTAIN PRESSURE ON MOTOR DRIVE INTERMEDI- 
ATE GEAR (11) TO DRIVE MOTOR DRIVE CLUTCH GEAR (14) AND CAM SHAFT. 


INTERFERENCE ELIMINATOR 


AN INTERFERENCE ELIMINATOR, CONSISTING OF TERMINAL STRIP (36), RESISTOR (35) AND 
CAPACITORS (37) AND (39) IS USED TO SUPPRESS ARCING OF MOTOR CONTACT POINTS (6) WHEN 
MOTOR CONTACTS (6) ARE BROKEN.  INTERFERENCE ELIMINATOR IS MOUNTED ON MOTOR CONTACT 
COVER (5) WITH SCREWS (34) AND (38). 


-20- 


SPECIAL. SUPPLEMENT 


- ADDING MACHINES 


FRAMES and BASE PLATE 


PLATE IO 


SPECIAL SUPPLEMENT - ADDING MACHINES 


115 VOLTS A.C. 1.6 AMPS. 
60 CYCLES Made in USA. 


PLATE II CASE 


ELEGTRIG 
ADDING MAGHINE 


SUPPLEMENT 
SECTION 2 


INSTRUCTION MANUAL 


TYPEWRITER REPAIR SCHOOL 


LITTLE FALLS, NEW JERSEY 


SPEGLAL SUPPLEMENT 


ADDING MACHINES 


SPECIAL SUPPLEMENT - ADDING MACHINES 


DISMANTLE, REASSEMBLE, INSPECTION & ADJUSTMENT 
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DISMANTLE, REASSEMBLE, INSPECTIONS AND ADJUSTMENTS 


CASE: 
REMOVAL OF CASE: 
1. SLIDE RIGHT AND LEFT CASE LATCHES (4), PLATE 11, FORWARD FREE OF EXTENSIONS 
(5) ON CASE (1). 
2. RAISE REAR END OF CASE (1) AND MOVE FORWARD FREE OF CORRECTION KEY STEM. 
REPLACING OF CASE: 
1. PLACE CORRECTION KEY STEM IN SLOT (2) OF CASE (1). 
2. LOWER CASE (1) INTO POSITION FOR CASE LATCHES (4) TO LATCH OVER EXTENSIONS 
(5). 


KEYBOARD: 


REMOVAL OF KEYBOARD AND RIBBON SPOOLS COMPLETE: 


1. UNHOOK PRINTER SPRING (16), PLATE 6. 

2. ROTATE CAM SHAFT (19) THROUGH THREE-QUARTER TURN. 

3. UNHOOK AND REMOVE PRINTER CAM FOLLOWER LINK (17). 

4. REMOVE OUTER KEEPER (24) FROM LEFT END OF PRINTER PIVOT SHAFT (23). 

5. DISCONNECT TERMINAL STRIP (36), MOTOR CONTACT COVER (5) AND MOTOR CON- 

TACTS (6), PLATE 9, FROM CONTROL PLATE. 

REMOVE KEEPER (21) AND REMOVE ADD CYCLE CONTROL BAIL (20) FROM ITS MOUNT- 

ING STUDS. 

7. REMOVE THREE (3) UPPER KEYBOARD PLATE WIRES (9), PLATE 10. (STRAIGHTEN 
RIGHT END OF WIRES) 

8. REMOVE PIN (7) IN CONTROL PLATE (6). 

9. UNHOOK STOP SECTION DRAW SPRING (37), PLATE 1, FROM EXTENSION (L). 

10. UNHOOK STOP SECTION ESCAPEMENT PAWL SPRING (9) FROM PAWL (11). 

11. DISCONNECT ACCUMULATOR SHIFT LINK (9), PLATE 3, FROM ACCUMULATOR SHIFT 
BELLCRANK (6). 

12. RAISE FRONT END OF KEYBOARD TO DISENGAGE KEYBOARD TOP PLATE (8), PLATE 1, 
FROM FRAMES. 

13. DISENGAGE FORK (A), PLATE 6, OF KEYBOARD TOP PLATE (26) FROM STUD ON LEFT 
SIDE FRAME. 

14. REMOVE PLATEN FEED PAWL (9) AND SPACER (25) FROM LEFT END OF PRINTER PIVOT 
SHAFT (23). 

15. REMOVE KEYBOARD AND ADD CYCLE CONTROL BAIL (20). 


о 


DISASSEMBLY OF KEYBOARD: 


1. REMOVE KEYBOARD INTERLOCK SLIDE (12) BY UNHOOKING SPRING (2) AND REMOVING 
PIN (11), PLATE 12. 

2. REMOVE NUMERAL KEY STEM BUTTONS (3), PLATE 11. 

3. UNHOOK ESCAPEMENT BAIL SPRING (7), PLATE 1. 

4. REMOVE LOWER KEY STEM GUIDE PLATE (14), PLATE 12, BY SPRINGING EXTENSIONS 

(B) OUT OF UPPER KEYBOARD PLATE (1). 

REMOVE STOP SECTION ESCAPEMENT BAIL (13), PLATE 1. 

UNHOOK TEN NUMERAL KEY STEM SPRINGS (12) FROM NUMERAL KEY STEMS (1) AND 

REMOVE KEY STEMS (1). 


au 
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REASSEMBLY OF KEYBOARD: 


aust 


REPLACE NUMERAL KEY STEMS (1) AND REHOOK SPRINGS (12). 

REPLACE STOP SECTION ESCAPEMENT BAIL (13) ON TOP OF EXTENSION (F) OF ES- 
CAPEMENT PAWL (11). 

REPLACE LOWER KEY STEM GUIDE PLATE (14), PLATE 12, PLACING EXTENSIONS (B) 
IN SLOTS OF UPPER KEYBOARD PLATE (1). 

REHOOK ESCAPEMENT BAIL SPRING (7). 

REPLACE NUMERAL KEY BUTTONS (3), PLATE 11. 

REPLACE KEYBOARD INTERLOCK SLIDE (12), PLATE 12, BY REPLACING PIN (11) AND 
REHOOKING SPRING (2). 


REPLACING KEYBOARD: 


1. 
2. 


KEYBOARD 


1. 


MACHINE IN SAME POSITION AS FOR REMOVAL. 

REPLACE KEYBOARD CONNECTING ACCUMULATOR SHIFT LINK (9), PLATE 3, WITH 
ACCUMULATOR SHIFT BELLCRANK (6) AND ADD CYCLE CONTROL BAIL (20). 

PLACE PLATEN FEED PAWL (9) AND SPACER (25), PLATE 6, OVER LEFT END OF 
PRINTER PIVOT SHAFT (23) AND FORK (A) OF KEYBOARD TOP PLATE (26) ON STUD OF 
LEFT SIDE FRAME. REPLACE KEEPER (24). 

LOWER KEYBOARD OVER EARS ON FRAMES AND PLACE ADD CYCLE CONTROL BAIL (20), 
PLATE 9, ON ITS MOUNTING STUDS. REPLACE KEEPER (21). 

REPLACE PIN (7) IN CONTROL PLATE (6), PLATE 10. 

REPLACE THREE (3) WIRES (9) IN SIDE FRAMES (8) AND (11), AND FORM RIGHT END 
OF WIRES (9). 

REHOOK STOP SECTION DRAW SPRING (37), PLATE 1. 

REHOOK STOP SECTION ESCAPEMENT PAWL SPRING (9). 

REHOOK PRINTER CAM FOLLOWER LINK (17), PLATE 6. 

REHOOK PRINTER SPRING (16). 

CONNECT MOTOR CONTACTS (6) AND MOTOR CONTACT COVER (5) AND TERMINAL STRIP 
(36), PLATE 9, TO CONTROL PLATE. 


INSPECTIONS AND ADJUSTMENTS: 


HOLD STOP SECTION ESCAPEMENT BAIL (13), PLATE 1, DOWN AND CHECK ALL NUM- 
ERAL KEYS (1) FOR FREE. 


ADJ. FORM NUMERAL KEYS (1). 
HOLD ESCAPEMENT BAIL (13) UP AND CHECK ALL NUMERAL KEYS FOR MINIMUM PLAY. 
ADJ. FORM FRONT OR REAR END OF STOP SECTION ESCAPEMENT BAIL (13). 


NUMERAL KEY TAPPETS (B) SHOULD HAVE AT LEAST A HALF-HOLD ON STOP SECTION 
STOPS, (A), WHEN VIEWED FROM THE SIDE. 


NOTE: THIS CONDITION SHOULD BE CORRECT IF KEYBOARD IS SEATED PROPERLY ON 
SIDE FRAME EARS AND PARTS ARE NOT OFF TEST. 


STOP SECTION ESCAPEMENT PAWL (11) SHOULD BE FREE AND EAR (D) SHOULD HAVE 
А FULL HOLD ON TEETH OF ESCAPEMENT RACK (10). 


ADJ. FORM EXTENSION (C) ON UPPER KEYBOARD PLATE (8) TO THE FRONT OR REAR. 
CHECK KEYBOARD INTERLOCK SLIDE (12), PLATE 12, FOR STRAIGHT AND FREE. 


ADJ. FORM REAR EXTENSION (A) OF UPPER KEYBOARD PLATE (1) TO LEFT OR RIGHT. 


6. 


REMOVAL 


SPECIAL SUPPLEMENT - ADDING MACHINES 


NUMERAL KEY HELD DOWN, KEYBOARD INTERLOCK SLIDE (12) SHOULD HAVE .005 TO 
.010 FORWARD MOVEMENT. (CHECK ON KEYS 0, 5 AND 9). 


ADJ. FORM EXTENSION (A) FORWARD OR REARWARD. 


STOP SECTION 


OF STOP SECTION AND STOP SECTION GUIDE RAILS: 


REMOVE KEYBOARD. 

DISCONNECT STOP SECTION DRAW CORD (24), PLATE 1, FROM STOP SECTION (36) 
BY REMOVING PIN (23). 

REMOVE MANUAL STOP SECTION RESTORE ARM (30). 

REMOVE STOP SECTION (36) OUT THROUGH LEFT SIDE FRAME. 

REMOVE FRONT STOP SECTION RAIL (32) BY REMOVING THREE (3) SCREWS (29), 
LOCKWASHER (28) AND SPACERS. 

REMOVE TOTAL LOCK SLIDE (4) BY REMOVING KEEPER AND UNHOOKING SPRING (5). 
REMOVE FRONT ACCUMULATOR-TYPE RACK GUIDE SHAFT (19), PLATE 2, BY REMOVING 
KEEPER. 

REMOVE STOP RESTORING PLATE (33), PLATE 1, AND RUBBER BUMPER. 

REMOVE TWO (2) PINS (10), PLATE 10, IN SIDE FRAMES., ROTATE REAR STOP SEC- 
TION RAIL (2), PLATE 1, DOWNWARD TO DISENGAGE ACCUMULATOR-TYPE RACK GUIDE 
COMB (40) FROM ACCUMULATOR-TYPE RACKS AND REMOVE RAIL (2) OUT THROUGH 
LEFT SIDE FRAME. 


DISASSEMBLY OF STOP SECTION: 


1. 


2. 


REMOVE THREE (3) FRONT PINS (31) AND REMOVE STOP SECTION ESCAPEMENT RACK 
(10) AND ACCUMULATOR-TYPE RACK BLOCK-OUT PLATE (35). 
REMOVE THREE (3) REAR PINS (39) AND REMOVE REAR GUIDE SLIDE AND NINE STOP (38). 


REASSEMBLY OF STOP SECTION: 


1; 
2. 


REPLACE REAR GUIDE SLIDE AND NINE STOP (38) AND THREE (3) PINS (39). 
REPLACE STOP SECTION ESCAPEMENT RACK (10) AND ACCUMULATOR-TYPE RACK 
BLOCK-OUT PLATE (35) AND THREE (3) PINS (31). 


REPLACING STOP SECTION AND GUIDE RAILS: 


6 
7 
8 
9 
0 


1 


REPLACE REAR STOP SECTION RAIL (2) WITH ACCUMULATOR-TYPE RACK GUIDE COMB 
(40) EXTENDING FORWARD AND ROTATE RAIL (2) UPWARD, ENGAGING SLOTS (M) WITH 
SIDE FRAMES. 

REPLACE TWO (2) PINS (10) IN FRAMES, PLATE 10. 

REPLACE FRONT ACCUMULATOR-TYPE RACK GUIDE SHAFT (19), PLATE 2, AND KEEPER. 
REPLACE STOP RESTORING PLATE (33), PLATE 1, AND RUBBER BUMPER. 

REPLACE FRONT STOP SECTION RAIL (32), PLATE 1, WITH THREE (3) SCREWS (29), 
LOCKWASHER (28) AND SPACERS. 

REPLACE TOTAL LOCK SLIDE (4) WITH KEEPER AND REHOOK SPRING (5). 

REPLACE STOP SECTION (36). 

REPLACE MANUAL STOP SECTION RESTORE ARM (30). 

REHOOK STOP SECTION DRAW CORD (24) TO STOP SECTION (36) WITH PIN (23). 
REPLACE KEYBOARD. 


Ре STOP SECTION ІМЅРЕСТІОМЅ AND ADJUSTMENTS: 


1. 


CHECK STOP SECTION (36) FOR MINIMUM CLEARANCE BETWEEN FRONT RAIL (32). 


SPECIAL SUPPLEMENT - ADDING MACHINES 


STOP SECTION INSPECTIONS AND ADJUSTMENTS: 


L 


CHECK STOP SECTION (36) FOR MINIMUM CLEARANCE BETWEEN FRONT RAIL (32) AND 
REAR RAIL (2). 


ADJ. LOOSEN SCREWS (29) AND REPOSITION FRONT RAIL (32) TO THE FRONT OR REAR. 


WITH THE STOP SECTION (36) NORMAL, CHECK FOR .005 TO .010 CLEARANCE BE- 
TWEEN STOP RESTORING PLATE (33) AND FULLY RESTORED STOPS (A). 


ADJ. LOOSEN SCREWS (27) AND MOVE RESTORING PLATE (33) UP OR DOWN. FORM 
STOP RESTORING PLATE (33). 


NUMERAL KEY (1) HELD DOWN, EAR (D) ON ESCAPEMENT PAWL (11) SHOULD CLEAR 
TOP OF TEETH ON ESCAPEMENT RACK (10) BY .005 TO .010. (CHECK ON NINE KEY). 


ADJ. OPEN OR CLOSE SLOT (E) OR TIP EXTENSION (C) TO LEFT OR RIGHT. 


WITH ONE ITEM IN STOP SECTION (36), RESTORE CAM SHAFT (17) SLOWLY AND SEE 
THAT STOP (A) IS FULLY RESTORED AND STOP SECTION (36) MOVES AN ADDITIONAL 
-010 BEFORE STOP SECTION RESTORING CAM (18) RELEASES FROM ROLL (G) ON STOP 
SECTION RESTORING CAM FOLLOWER SECTOR (19). 


ADJ. CHECK STOP SECTION RESTORING CAM FOLLOWER SECTOR (19). INTERMEDIATE 
CAM FOLLOWER SECTOR (20) AND STOP SECTION DRAW CORD SPOOL (21) FOR 
BEING PROPERLY MESHED AND TIMED. LOOSEN NUT (26) AND REPOSITION STOP 
SECTION DRAW CORD ROLL (25) TO INCREASE OR DECREASE LENGTH OF STOP 
SECTION DRAW CORD (24). 


WITH ALL CIPHER STOPS (A) DEPRESSED, TURN CAM SHAFT (17) FORWARD AND 
CHECK TO SEE THAT ACCUMULATOR-TYPE RACK HEELS HAVE A FULL HOLD ON STOPS (A) 
IN STOP SECTION (36). 


ADJ. RECHECK INSPECTION #4. FORM EXTENSION (C) ON UPPER KEYBOARD PLATE 
OR EAR (D) ON ESCAPEMENT PAWL (11) TO THE RIGHT OR LEFT. RECHECK IN- 
SPECTION #3. 


CHECK FINGERS ON ACCUMULATOR-TYPE RACK BLOCK-OUT PLATE LIFT BAIL (26), 
PLATE 9, FOR CONTACTING BLOCK-OUT PLATE (17), PLATE 2, EVENLY. 


ADJ. TORQUE LEFT END OF BLOCK-OUT PLATE LIFT BAIL (26). 


MACHINE NORMAL, ACCUMULATOR-TYPE RACK BLOCK-OUT PLATE LIFT BAIL (26), PLATE 
9; TO CLEAR BLOCK-OUT PLATE (17), PLATE 2, BY .020. TOTAL KEY DEPRESSED, 
BLOCK-OUT PLATE (17) SHOULD BE RAISED TO CLEAR ACCUMULATOR-TYPE RACK HEELS 
(F) BY AT LEAST .050 WITHOUT LIMITING. 


ADJ. SHORTEN OR LENGTHEN BLOCK-OUT PLATE LIFT BAIL LINK (23), PLATE 9, OR 
TORQUE BLOCK-OUT PLATE LIFT BAIL (26). 


CHECK BLOCK-OUT PLATE LIFT BAIL (26) FOR RESTORING TO NORMAL POSITION AT END 
OF TOTAL CYCLE. Ы 


ADJ. FORM LIP (F) ON BLOCK-OUT PLATE LIFT BAIL (26). NOTE: DO NOT RESTRICT — 
ACCUMULATOR-TYPE RACK OVER-THROW POSITION. 
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PRINTER 


REMOVAL OF PRINTER: 


REMOVE PAPER ROLL. 

UNHOOK PRINTER CONTROL SPRING (16), PLATE 6. 

REMOVE PRINTER PIVOT SHAFT (23) BY REMOVING TWO (2) KEEPERS (24) AND 
SPACER (25) FROM LEFT END AND ONE (1) KEEPER (21) FROM RIGHT END. 
UNHOOK PRINTER CAM FOLLOWER LINK (17) FROM PRINTER AND REMOVE PRINTER. 


DISASSEMBLY OF PRINTER: 


соза сл гоюн 


DRIVE PIN (28) OUT OF PLATEN FEED RATCHET (27) AND REMOVE ВАТСНЕТ (27). 
REMOVE PLATEN RATCHET SPRING DETENT (12) BY REMOVING PIN (1). 

UNHOOK LEFT PLATEN PRESSURE ROLL SPRING (4) FROM LEFT PRINTER SIDE FRAME (8). 
REMOVE LEFT PRINTER SIDE FRAME (8). 

REMOVE PLASTIC PAPER CUTTER (3). 

REMOVE PRINTER SUPPORT PLATE (2) BY REMOVING PIN (1). 

REMOVE PLATEN PRESSURE ROLL SHAFT (6). 

REMOVE PLATEN PAPER GUIDE (5). 


REASSEMBLY OF PRINTER: 


REPLACE PLATEN PAPER GUIDE (5). 

REPLACE PLATEN PRESSURE ROLL SHAFT (6) WITH RIGHT PLATEN PRESSURE ROLL 
SPRING (4) IN SLOT OF SHAFT (6). 

REPLACE PRINTER SUPPORT PLATE (2) IN RIGHT PRINTER SIDE FRAME AND REPLACE 
BEN CS 

REPLACE PLASTIC PAPER CUTTER (3). 

REPLACE LEFT PRINTER SIDE FRAME (8), PLATEN RATCHET SPRING DETENT (12) 
AND PIN (1). 

REHOOK LEFT PLATEN PRESSURE ROLL SHAFT SPRING (4) IN SLOT OF PRESSURE ROLL 
SHAFT (6). 

REPLACE PLATEN FEED RATCHET (27) AND DRIVE PIN (28). 


REPLACING OF PRINTER: 


1. 
2. 


3. 
4. 


REHOOK PRINTER CAM FOLLOWER LINK (17) TO PRINTER. 

REPLACE PRINTER PIVOT SHAFT (23) AND INSTALL KEEPER (21) ON RIGHT END OF 
SHAFT (23) AND TWO (2) KEEPERS (24) AND SPACER (25) ON LEFT END. 

REHOOK PRINTER TYPE RACK CONTROL SPRING (16). 

REPLACE PAPER ROLL. 


PRINTER INSPECTIONS AND ADJUSTMENTS: 


li 


CHECK PRINTER CONTROL CAM FOLLOWER ROLL (C) FOR ALIGNING WITH PRINTER 
CONTROL CAM (18). 


ADJ. FORM PRINTER CONTROL CAM FOLLOWER (20). 


CHECK PLATEN PRESSURE ROLL SHAFT (6) FOR EQUAL PRESSURE ON RIGHT AND LEFT 
SIDES. PLATEN (22) SHOULD NOT BE GLAZED. 


ADJ. FORM ENDS OF SPRINGS (4) FOR EQUAL PRESSURE. 


CHECK PLATEN RATCHET FEED PAWL (9) FOR SIDEWAYS ALIGNMENT WITH PLATEN 
RATCHET (27). 


ADJ. FORM EXTENSIONS ON KEYBOARD TOP PLATE (26) OR TRANSFER SPACER (25). 
ET 
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4. MACHINE NORMAL, CHECK PRINTER FOR MINIMUM PLAY AND PLATEN RATCHET FEED 
PAWL (9) FOR CLEARING PLATEN RATCHET (27) BY .030 TO .040. TURN MACHINE 
THROUGH AND SEE THAT PLATEN RATCHET FEED PAWL (9) FULLY ENGAGES PLATEN 
RATCHET (27) AND SPACES PLATEN (22) ONE SPACE WITH NO OVERTHROW AS PRINTER 
IS RESTORED. 


ADJ. FORM EXTENSION ON RIGHT PRINTER SIDE FRAME. 


5. CHECK PLATEN RATCHET SPRING DETENT (12) FOR ALIGNMENT WITH PLATEN RATCHET 
(27) AND PROPER TENSION. 


ADJ. FORM PLATEN RATCHET SPRING DETENT (12). 

6. MACHINE NORMAL, CHECK FOR .010 SIDE PLAY OF PRINTER BETWEEN EXTENSIONS 
(D), PLATE 10, SIDE FRAMES (8) AND (11), OPERATE MACHINE AND CHECK FOR 
LIGHT PRINTING. 


ADJ. FORM EXTENSIONS (D) OF SIDE FRAMES (8) AND (11). CHECK PROPER TEN- 
SION OF SPRING (16), PLATE 6. 


M 


+ FINGERS ON PAPER GUIDE TOP PLATE (7) SHOULD HAVE EQUAL TENSION ON PAPER. 


ADJ. LOOSEN SCREWS (11) AND REPOSITION PAPER GUIDE TOP PLATE (7) OR FORM 
INDIVIDUAL FINGERS. 


MOTOR AND MOTOR CONTROLS 
REMOVAL OF MOTOR AND MOTOR CONTROLS: 


1. CYCLE MACHINE THROUGH UNTIL PRINTER IS RELEASED. 

2. REMOVE MOTOR DRIVE INTERMEDIATE GEAR (11), PLATE 9, AND MOTOR DRIVE CLUTCH 
GEAR (14). 

3. REMOVE SCREW (38), TERMINAL STRIP (36) AND MOTOR CONTACT COVER (5) AND DIS- 
CONNECT MOTOR CONTACTS (6) FROM EXTENSION (2) ON CONTROL PLATE (6), 
PLATE 10. 

4. REMOVE FOUR (4) MOTOR MOUNTING BRACKET SCREWS (4). 

5. DISCONNECT MOTOR CORD FROM EXTENSION (B) ON BASE PLATE (5). 

6. SLIDE MOTOR AND MOTOR MOUNTING BRACKET (3) FORWARD TO DISENGAGE EXTENSION 
(A) FROM BASE PLATE (5) AND REMOVE MOTOR. 

7. REMOVE CLUTCH FORWARD STOP (15) AND CLUTCH ANTI-BACK-UP ARM (17), PLATE 9, 
AS A UNIT BY REMOVING KEEPER (16). 

8. REMOVE ADD CYCLE CONTROL BAIL (20) BY REMOVING KEEPER (21) AND UNHOOKING 
ADD CYCLE CONTROL LINK (3). 

9. REMOVE TWO (2) KEEPERS FROM STOP SECTION DRAW CORD SPOOL SHAFT (22), 
PLATE 1, AND REMOVE SHAFT (22). 

10. REMOVE FOUR (4) KEEPERS (27), PLATE 9, FROM BLOCK-OUT PLATE LIFT BAIL 
SHAFT (24) AND REMOVE SHAFT (24). 

11. UNHOOK BLOCK-OUT PLATE LIFT BAIL (26) FROM BLOCK-OUT PLATE LIFT BAIL LINK 
(23) AND REMOVE BAIL (26). 

12. REMOVE KEEPER FOR TOTAL CYCLE CONTROL BAIL (22) AND REMOVE BAIL (22) AND 
BLOCK-OUT PLATE LIFT BAIL LINK (23). 


REPLACING MOTOR AND MOTOR CONTROLS: 
1. REPLACE TOTAL CYCLE CONTROL BAIL (22) AND BLOCK-OUT PLATE LIFT BAIL LINK (23). 
2. REPLACE BLOCK-OUT PLATE LIFT BAIL (26) HOOKING BAIL (26) TO BLOCK-OUT PLATE 
LIFT BAIL LINK (23). REPLACE SHAFT (24) WITH KEEPERS (27). 


-9- 


10. 
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REPLACE SHAFT (22), PLATE 1, FOR STOP SECTION DRAW CORD SPOOL (21), (CHECK 
STOP SECTION INTERMEDIATE SECTOR (20) FOR BEING IN TIME WITH STOP SECTION 
DRAW CORD SPOOL (21). 

REPLACE ADD CYCLE CONTROL BAIL (20), PLATE 9, AND CONNECT ADD CYCLE CONTROL 
BAIL LINK (3). 

REPLACE CLUTCH FORWARD STOP (15) AND CLUTCH ANTI-BACK-UP ARM (17) AS A UNIT. 
REPLACE MOTOR, PLACING EXTENSION (A), PLATE 10, OF MOTOR MOUNTING BRACKET 
(3) IN SLOT IN BASE PLATE (5) AND MOTOR CONTACT WIRES UNDER CONTROL PLATE 
SUPPORT SHAFT (1). 

PLACE MOTOR CORD GROMMET IN EXTENSION (B) ON BASE PLATE. 

REPLACE FOUR (4) MOTOR MOUNTING BRACKET SCREWS (4). 

REPLACE MOTOR DRIVE CLUTCH GEAR (14), PLATE 9, AND MOTOR DRIVE INTERMEDIATE 
GEAR (11). 

REPLACE MOTOR CONTACTS (6), TERMINAL STRIP (36) AND MOTOR CONTACT COVER (5) 
WITH SCREW (38). 


MOTOR AND MOTOR CONTROL INSPECTIONS AND ADJUSTMENTS: 


2, 


MOTOR DRIVE PINION GEAR (9) SHOULD MESH WITH MOTOR DRIVE INTERMEDIATE GEAR 
(11) WITH .005 TO .010 PLAY. 


ADJ. LOOSEN SCREWS (4), PLATE 10, FOR MOTOR MOUNTING BRACKET (3) AND RE- 
POSITION MOTOR. 


MACHINE SPEED SHOULD BE 115 STROKES PER MINUTE. 


ADJ. THIS SHOULD BE CORRECT IF CAM SHAFT IS FREE AND IF THERE IS SUFFICIENT 
TENSION OF FRICTION WASHER (12), PLATE 9, ON MOTOR DRIVE INTERMEDIATE 
GEAR (11). IF CLUTCH SLIPS, ADD SPACING WASHERS BETWEEN FRICTION 
SPRING (12) AND KEEPER FOR MORE TORQUE. 


DEPRESS ADD CONTROL KEY (29) SLOWLY AND NOTE THAT MOTOR CONTACTS (6) CLOSE 
AT THE SAME TIME CLUTCH FORWARD STOP (15) RELEASES CLUTCH PAWL (19), BE- 
FORE ADD KEY (29) DOWNLIMITS. 


ADJ. FORM ADD CYCLE CONTROL BAIL LINK (3), EXTENSION (B) OR EAR (C) ON ADD 
CYCLE CONTROL BAIL (20). 


DEPRESS TOTAL CONTROL KEY (33) AND NOTE THAT MOTOR CONTACTS (6) CLOSE AND 
CLUTCH FORWARD STOP (15) RELEASES CLUTCH PAWL (19) BEFORE TOTAL KEY (33) 
DOWNLIMITS. 

ADJ. FORM EAR (D) ON TOTAL CYCLE CONTROL BAIL (22). 

MACHINE NORMAL, DEPRESS TOTAL CONTROL KEY (33) SLOWLY AND CHECK BLOCK-OUT 
PLATE LIFT BAIL (26) FOR FULLY DETENTING AND LATCHING WITH DETENT SPRING (25) 
BEFORE MOTOR TRIPS. 

ADJ. FORM EAR ON BLOCK-OUT PLATE LIFT BAIL (26). 


CHECK DETENT SPRING (25) FOR PROPER TENSION TO HOLD BLOCK-OUT PLATE LIFT 
BAIL (26) IN RAISED POSITION OR NORMAL POSITION. 


ADJ. FORM DETENT SPRING (25). 


REMOVAL 
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ADD KEY (1) OR TOTAL KEY (2), PLATE 8, DEPRESSED, CYCLE CAM SHAFT AND SEE 
THAT KEYBOARD INTERLOCK SLIDE (9) HAS .001 TO .005 FURTHER FORWARD MOVEMENT. 


ADJ. FORM EXTENSION (E) ON ADD CYCLE CONTROL BAIL (6). 


ITEM IN STOP SECTION (8), CHECK TOTAL LOCK SLIDE (3) FOR BLOCKING TOTAL 
KEY (2) FROM DEPRESSION. 


ADJ. CHECK TOTAL LOCK SLIDE (3) FOR FREE AND PROPER TENSION OF SPRING (7). 
FORM EXTENSION (E) ON TOTAL CYCLE CONTROL BAIL (22), PLATE (9). 


ADD KEY (1) HELD DOWN, CHECK FOR NO FREE TRAVEL OF TOTAL KEY (2). 


ADJ. FORM EAR (A) ON CAM FOLLOWER SHIFT LINK AND KEY INTERLOCK (11), 
PLATE 8. 


CONTROL CAMS 
OF CONTROL CAMS: 


DEPRESS TOTAL KEY AND CYCLE MACHINE THROUGH UNTIL PRINTER IS RELEASED. 
REMOVE MOTOR DRIVE INTERMEDIATE GEAR (11), PLATE 9, AND MOTOR DRIVE 
CLUTCH GEAR (14). 

DISCONNECT MOTOR CONTACT COVER (5), TERMINAL STRIP (36) AND MOTOR CONTACTS 
(6) FROM CONTROL PLATE. 

UNHOOK PRINTER CONTROL BAIL SPRING (16), PLATE 6. 

UNHOOK PRINTER CONTROL CAM FOLLOWER LINK (17). 

REMOVE INNER KEEPER (3), PLATE 1, ON LEFT END OF CONTROL CAM PIVOT SHAFT (6) 
AND REMOVE SHAFT (6). 

REMOVE KEEPER (14) FROM CLUTCH DRIVE PLATE SHAFT (17). 

BACK OUT SCREW IN CONTROL CAMS (15). 

REMOVE CLUTCH DRIVE PLATE SHAFT (17) AND CONTROL CAMS (15). 


REPLACING CONTROL CAMS: 


1. 


REMOVAL 


REPLACE CONTROL CAMS (15) WITH ROLL (C), PLATE 6, ON PRINTER CONTROL CAM 
FOLLOWER (20) IN FRONT OF PRINTER CONTROL CAM (18) AND ROLL (E), PLATE 2, 
ON ACCUMULATOR RACK RESTORING ARMS (14) IN FRONT OF ACCUMULATOR RACK RE- 
STORING ARM CAM (13), ALSO PLACE ACCUMULATOR RAISING FOLLOWER (7), PLATE 
3, IN LINE WITH ACCUMULATOR TOTAL CAM (8). 

REPLACE CLUTCH DRIVE PLATE AND SHAFT (17), PLATE 1. 

REPLACE CONTROL CAM PIVOT SHAFT (6) AND INSTALL KEEPER (3) ON LEFT END OF 
SHAFT (6). 

REPLACE KEEPER (14) ON CLUTCH DRIVE PLATE SHAFT (17) AND TIGHTEN SCREW IN 
CONTROL CAMS (15). 

REHOOK PRINTER CONTROL CAM FOLLOWER LINK (17) AND SPRING (16), PLATE 6. 
REPLACE MOTOR CONTACT COVER (5), PLATE 9, TERMINAL STRIP (36) AND MOTOR 
CONTACTS (6) WITH SCREW (38). 

REPLACE MOTOR DRIVE CLUTCH GEAR (14) AND MOTOR DRIVE INTERMEDIATE GEAR (11). 


ACCUMULATOR-TYPE RACKS 
OF ACCUMULATOR-TYPE RACKS: 


REMOVE KEYBOARD. 
REMOVE STOP SECTION. 
UNHOOK ACCUMULATOR-TYPE RACK SPRINGS (16), PLATE 2, FROM FRONT END OF 
RACKS (15). 
йу: 
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REMOVE KEEPER FROM RIGHT END OF FRONT RACK GUIDE SHAFT (19) AND REMOVE 

SHAFT (19). 

REMOVE KEEPER AND SPACER FROM RIGHT END OF ACCUMULATOR-TYPE RACK RESTORING 
BAIL (20) AND REMOVE BAIL (20). 

REMOVE KEEPER FROM RIGHT END OF REAR RACK GUIDE SHAFT (2) AND REMOVE SHAFT (2). 
REMOVE ACCUMULATOR-TYPE RACKS (15). 


REPLACING ACCUMULATOR-TYPE RACKS: 


14." 


21. 


REPLACE ACCUMULATOR-TYPE RACKS (15). 

REPLACE REAR ACCUMULATOR-TYPE RACK GUIDE SHAFT (2). 

REPLACE ACCUMULATOR-TYPE RACK RESTORING BAIL (20) WITH SPACER AND KEEPER. 
REPLACE FRONT ACCUMULATOR-TYPE RACK GUIDE SHAFT (19). 

REHOOK ACCUMULATOR-TYPE RACK SPRINGS (16). 

REPLACE STOP SECTION. 

REPLACE KEYBOARD. 


ACCUMULATOR WHEELS 
OF ACCUMULATOR WHEELS, TRANSFER PAWLS, ZERO SUPPRESSORS: 


REMOVE KEYBOARD. 

REMOVE PRINTER. 

REMOVE RIBBON FEED SLIDE (6), PLATE 7, BY REMOVING TWO (2) KEEPERS (5). 
REMOVE MOTOR. 

REMOVE CAM SHAFT. 

REMOVE PAPER GUIDE (13) AND PAPER GUIDE TOP PLATE (7), PLATE 6, BY REMOVING 
THREE (3) SCREWS (11) AND SPACER (14). 

UNHOOK ACCUMULATOR-TYPE RACK RESTORING ARM SPRING (12), PLATE 7. 

UNHOOK TRANSFER PAWL CAM FOLLOWER SPRING (6), PLATE 5, FROM EXTENSION ON 
TRANSFER PAWL CAM FOLLOWER (3). 

DISCONNECT TRANSFER PAWL CAM FOLLOWER (3) FROM STUD ON TRANSFER PAWL CON- 
TROL BAIL (5) BY REMOVING KEEPER. 

UNHOOK RIGHT AND LEFT ACCUMULATOR WHEEL SHAFT SPRINGS (7), PLATE 4. 

REMOVE ACCUMULATOR RAISING FOLLOWER (7), PLATE 3, AND BELLCRANK (6). 
REMOVE REAR ACCUMULATOR-TYPE RACK GUIDE SHAFT (2), PLATE 2, BY REMOVING 
KEEPER. 

REMOVE TWO (2) UPPER LEFT AND RIGHT ACCUMULATOR SUPPORT PLATE SCREWS (1), 
PLATE 4. 

UNHOOK SEVEN (7) ZERO SUPPRESSOR SPRINGS (2). 

REMOVE ZERO SUPPRESSOR AND ZERO SUPPRESSOR CONTROL BAIL PIVOT SHAFT (4) BY 
REMOVING FOUR (4) KEEPERS (3). REMOVE ZERO SUPPRESSOR CONTROL BAIL (1). 
REMOVE ZERO SUPPRESSOR GUIDE COMB (7), PLATE 2, BY REMOVING SCREWS (6). 
REMOVE ACCUMULATOR RAISING FOLLOWER SHAFT (10), PLATE 3, BY REMOVING KEEPER 
FROM LEFT END OF SHAFT (10). 

REMOVE ZERO SUPPRESSORS (18), PLATE 3. 

REMOVE FOUR (4) SCREWS (2), PLATE 4, FROM FRONT AND REAR ACCUMULATOR 
SPRING SHAFTS (9). 

REMOVE TWO (2) MOUNTING SCREWS (4) FOR TRANSFER PAWL STOP (3) AND REMOVE 
STOP (3) AND SHAFT. 

ROLL ACCUMULATOR SECTION REARWARD AND DOWNWARD OUT THROUGH OPENING IN LEFT 
SIDE FRAME, BEING CAREFUL NOT TO DISTORT TRANSFER PAWL SPRINGS (11). 


REPLACING ACCUMULATOR WHEELS, TRANSFER PAWLS, ZERO SUPPRESSORS: 


T. 


REPLACE ACCUMULATOR SECTION THROUGH OPENING IN LEFT SIDE FRAME. 


ema 


19. 
20. 


g 
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SPECIAL SUPPLEMENT - ADDING MACHINES 


REPLACE TWO (2) UPPER LEFT AND RIGHT ACCUMULATOR MOUNTING SCREWS (1). 
REPLACE TRANSFER PAWL STOP (3) TO THE REAR OF EXTENSION (A) ON TRANSFER 
PAWLS (10). 


REPLACE FOUR (4) SCREWS (2) IN FRONT AND REAR ACCUMULATOR SPRING SHAFTS (9). 


REPLACE ZERO SUPPRESSORS (18), PLATE 3, WITH EXTENSIONS (А) TO THE LEFT OF 
EACH ACCUMULATOR-TYPE RACK, STARTING WITH THE THIRD RACK FROM THE RIGHT. 
REPLACE ZERO SUPPRESSOR COMB (7) WITH SCREWS (6), PLATE 2. 

REPLACE ZERO SUPPRESSOR SHAFT (4), ZERO SUPPRESSOR CONTROL BAIL (1) AND 
FOUR (4) KEEPERS (3) ON SHAFT (4). 

REHOOK ZERO SUPPRESSOR SPRINGS (2). 

REPLACE ACCUMULATOR RAISING FOLLOWER SHAFT (10). 

REPLACE REAR ACCUMULATOR-TYPE RACK GUIDE SHAFT (2) WITH KEEPER. 

REPLACE ACCUMULATOR RAISING FOLLOWER (7), PLATE 3, AND BELLCRANK (6). 
REHOOK RIGHT AND LEFT ACCUMULATOR WHEEL SHAFT SPRINGS (7), PLATE 4. 
CONNECT TRANSFER PAWL CAM FOLLOWER (3), PLATE 5, TO STUD ON TRANSFER 
PAWL CONTROL BAIL (5) AND REHOOK SPRING (6). 

REHOOK ACCUMULATOR-TYPE RACK RESTORING BAIL SPRING (12), PLATE 7. 
REPLACE PAPER GUIDE (13) AND PAPER GUIDE TOP PLATE (7) WITH THREE (3) 
MOUNTING SCREWS (11) AND SPACER (14), PLATE 6. 

REPLACE CAM SHAFT. 

REPLACE MOTOR. 

REPLACE RIBBON FEED SLIDE (6), PLATE 7. 

REPLACE KEYBOARD. 

REPLACE PRINTER. 


ACCUMULATOR WHEEL, TRANSFER PAWL, ZERO SUPPRESSOR 
INSPECTIONS AND ADJUSTMENTS: 


fy 


MACHINE NORMAL, DEPRESS ADD KEY AND CYCLE MACHINE THROUGH UNTIL ACCUMULA- 
TOR WHEELS (5), PLATE 2, ARE CENTERED BETWEEN ACCUMULATOR RACKS (15) AND 
TRANSFER PAWLS (10). CHECK ACCUMULATOR WHEELS (5) FOR FREE AND .005 END 
PLAY. 


ADJ. ADD OR REMOVE SPACING WASHERS ON RIGHT OR LEFT SIDE OF ACCUMULATOR 
WHEELS (5). 


WITH ALL NINES IN THE STOP SECTION, CYCLE MACHINE THROUGH AND CHECK ACCUMU- 
LATOR WHEELS (5) FOR FULL HOLD WITH ACCUMULATOR RACKS (15). 


ADJ. TRANSFER SPACING WASHER FROM ONE SIDE OF ACCUMULATOR WHEELS (5) TO 
THE OTHER. 


WITH NINES ACCUMULATED IN ACCUMULATOR WHEELS (5), CYCLE MACHINE THROUGH 
ON BLANK OPERATION UNTIL ACCUMULATOR WHEELS (5) MESH WITH ACCUMULATOR 
RACKS (15) AND CHECK TRANSFER PAWLS (10) FOR FREE AND .005 END PLAY. 


ADJ. ADD OR REMOVE SPACING WASHERS ON RIGHT OR LEFT SIDE OF TRANSFER PAWLS 
(10). 


MACHINE NORMAL, TRANSFER PAWLS (10) SHOULD HAVE A FULL HOLD ON ACCUMULATOR 
WHEELS (5). 


ADJ. TRANSFER SPACING WASHERS FROM ONE SIDE OF TRANSFER PAWLS (10) TO THE 
OTHER. 
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SPECIAL SUPPLEMENT - ADDING MACHINES 


ACCUMULATOR WHEELS (5) IN ZERO POSÍTION, DEPRESS ADD CONTROL KEY (16). 
PLATE 3, AND ROTATE CAM SHAFT UNTIL ACCUMULATOR-TYPE RACKS (15), PLATE 2, 
ARE IN OVER-THROW POSITION, ACCUMULATOR WHEELS (5) IN UP POSITION AND TRANS- 
FER PAWL RESTORE BAIL (12) AT ITS MAXIMUM MOVEMENT TOWARD FRONT OF MACHINE. 
AT THIS TIME, TRIP OFF ALL TRANSFER PAWLS (10) INDIVIDUALLY AND CHECK FOR 
.015 TO .020 CLEARANCE BETWEEN FRONT EDGE OF EXTENSION (K) AND FULL TOOTH 
OF ACCUMULATOR WHEEL (5). 


ADJ. LOOSEN ACCUMULATOR WHEEL ASSEMBLY MOUNTING SCREWS (1), (2) AND (4), 
PLATE 4, AND POSITION TRANSFER PAWL STOP (3) ALL THE WAY TO FRONT OF 
MACHINE. IT MAY BE NECESSARY TO PEEN OR REPLACE ACCUMULATOR RAISING 
FOLLOWER (7), PLATE 3, TO OBTAIN FULL RAISE OF ACCUMULATOR WHEELS (5). 
NOTE: CHECK ACCUMULATOR-TYPE RACKS (15) FOR FREE IF ACCUMULATOR 

WHEELS (5) ARE RAISED. 


WITH ALL NINES INDEXED IN STOP SECTION, MANUALLY RAISE ACCUMULATOR RACK 
BLOCK-OUT PLATE (17), PLATE 2. DEPRESS ADD KEY AND OPERATE MACHINE THROUGH 
BY HAND AND NOTE THAT ACCUMULATOR WHEELS (5) DO NOT ROLL WHEN MOVING INTO 
MESH WITH ACCUMULATOR-TYPE RACKS (15). RESTORE ACCUMULATOR-TYPE RACKS 

(15) TO ZERO POSITION AND NOTE THAT ACCUMULATOR WHEELS (5) DO NOT ROLL WHEN 
MOVING INTO MESH WITH TRANSFER PAWLS (10). 


DEPRESS TOTAL KEY, OPERATE MACHINE THROUGH BY HAND UNTIL RACKS (15) MOVE 
TO ZERO POSITION AND NOTE THAT ACCUMULATOR WHEELS (5) DO NOT ROLL WHEN 
MOVING INTO MESH WITH ACCUMULATOR-TYPE RACKS (15). 


ADJ. CHANGE TO A LARGER OR SMALLER ROLL (E) ON RIGHT ACCUMULATOR-TYPE 
RACK RESTORING ARM (14). (IT MAY BE FOUND THAT IT IS IMPOSSIBLE TO OB- 
TAIN ALL CONDITIONS, THEREFORE, CHANGE ROLL (E) TO COMPROMISE). 


MACHINE NORMAL, DEPRESS ADD CONTROL KEY (16), PLATE 3, AND CHECK ACCUMULA- 
TOR RAISING FOLLOWER (7) FOR JUST TOUCHING RIGHT SIDE FRAME WITHOUT RESTRICT- 
ING FULL DEPRESSION OF ADD CONTROL KEY (16). 


ADJ. SHORTEN OR LENGTHEN ACCUMULATOR SHIFT LINK (9). 


MACHINE IN TOTAL POSITION, DEPRESS ADD CONTROL KEY (16) AND NOTE THAT AC- 
CUMULATOR RAISING FOLLOWER (7) IS FULLY POSITIONED OVER ADD CAM (14) AND 
CLEARS LEFT HAND SIDE OF ADD-TOTAL CAM SPACER BY .010 TO .015 BEFORE MOTOR 
OPERATES. 


MACHINE IN ADD POSITION, DEPRESS TOTAL CONTROL KEY (17) AND NOTE THAT ACCUMU- 
LATOR RAISING FOLLOWER (7) IS FULLY POSITIONED OVER TOTAL CAM (8) AND CLEARS 
RIGHT HAND SIDE OF ADD-TOTAL CAM SPACER BY .010 TO .015 BEFORE MOTOR OPERATES. 


ADJ. RECHECK INSPECTION 6 AND MOTOR TRIP ADJUSTMENTS 3 AND 4. LOOSEN SCREW 
IN CAM ASSEMBLY (15), PLATE 1, AND MOVE CAM ASSEMBLY TO LEFT OR RIGHT. 


WITH ACCUMULATOR WHEELS (5), PLATE 2, IN ZERO POSITION, TOTAL KEY DEPRESSED, 
EXTENSIONS (A) ON ZERO SUPPRESSORS (8) SHOULD HAVE APPROXIMATELY HALF-HOLD 
ON TYPE SECTIONS (1). 


ADJ. CHECK ZERO SUPPRESSORS (8) FOR FREE AND PROPER TENSION OF SPRINGS (9). 
FOR INDIVIDUAL ADJUSTMENT, FORM EARS (C) ON ZERO SUPPRESSORS (8). 


WITH FIGURES LISTED IN STOP SECTION, ADD CONTROL KEY DEPRESSED, EXTENSIONS 
(A). 
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SPECIAL SUPPLEMENT - ADDING MACHINES 


WITH FIGURES LISTED IN STOP SECTION, ADD CONTROL KEY DEPRESSED, EXTENSIONS 
(A) ON ZERO SUPPRESSORS (8) SHOULD CLEAR TYPE SECTIONS (1) BY .015 MINIMUM. 


ADJ.  RECHECK INSPECTION #7, FORM EAR (G), PLATE 3, ON ZERO SUPPRESSOR 
CONTROL BAIL (1). 


TOTAL KEY DEPRESSED, EXTENSIONS (A), PLATE 2, ON ZERO SUPPRESSORS (8) TO 
CLEAR SIDES OF ACCUMULATOR-TYPE RACKS (15) BY .010 TO .015. 


ADJ. LOOSEN SCREWS (6) AND REPOSITION COMB (7) OR FORM EXTENSIONS (A). 


RIBBON 


RIBBON FEED AND REVERSE INSPECTIONS AND ADJUSTMENTS: 


1. 


RIBBON FEED PAWLS (8), PLATE 7, SHOULD BE FREE AND FULLY ENGAGE RIBBON 
FEED WHEELS (4) OR (11) TO PROPERLY FEED RIBBON (1). 


ADJ. CHECK RIBBON FEED PAWLS (8) FOR FREE AND SPRINGS (7) FOR PROPER 
TENSION. 


RIBBON REVERSE SHOULD OCCUR JUST BEFORE RIBBON IS COMPLETELY WOUND ON 
EITHER THE FRONT SPOOL (4) OR REAR SPOOL (11). 


ADJ. FORM REAR EXTENSIONS (B) ON RIBBON SENSING ARMS (10) TO CONTACT 
EXTENSIONS (A) ON RIBBON FEED PAWLS (8) SOONER OR LATER. 


RIBBON (1) SHOULD CLEAR OVER TYPE SECTIONS BY APPROXIMATELY .020. 
ADJ. FORM RIGHT RIBBON GUIDE (2) FOR THE CLEARANCE ON RIGHT SIDE. LOOSEN 


SCREWS IN MOUNTING BRACKET FOR LEFT RIBBON GUIDE (13) AND MOVE GUIDE 
UP OR DOWN. 
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1959 David Scadden "Approved Home Study Course in Typewriter Repair and Service" 

From the collection of Joe Haig of Typewriter Warehouse (1970-2017) formerly in Clifton Heights, PA 19018 
"Joe" still works on typewriters in his basement shop and has lent his collection of typewriter dealer documents 
to be scanned by Operation 0.0.P.R.A.P. and spread among the world! 


We hope you enjoy and learn from this course in typewriter repair. It is aimed straight at the novice repairer 
with very good explanations of the diagnosis and adjustment of each section of the machine that will be 
easy for the beginner to comprehend. Most of the original tests at the end of each chapter are here - the 
early ones are filled out and graded, then a few are missing. then all of the tests past about halfway through 
are still there, un-filled out. That's about as good as I could have hoped for, given that this is one of just 

two copies of this manual known to exist. The other one's locked up in the New York Public Library. where 
no one has suceeded yet in actually being able to look at it. :P 


This manual is focused on the 1940's Royal КММ in its lessons, which is odd because the КММ would have been 
long superceeded by the KMG, HH and FP by 1959, when this manual was written, and *way* obsoleted by 1970, 
when Joe Haig began the course. The Manual suggests that you'd be sent a KMM by Lesson 4, so I dunno if The 
Typewriter Repair School of Little Falls, New Jersey had a warehouse full of NOS KMMs or what the deal was. 

In any case, included in the sections are "ET" addendums, which focus on the IBM Model C electric typewriter. 
These seem to be just "informational" as is the 2-part Addendum on electro-mechanical adding machines in 

the back of the book, and there were no tests associated with those sections. 


These sections are retained in the order that Joe put them in his 3-ring binder, and may not be how they were 
intended to be ordered by the Typewriter Repair School. I couldn't say for sure with no other extant examples 
to compare to, so this is how it's going down in history. :D 


RRTM - Archivist 


AND 
PRESERVE 


